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THE NOBEL PRIZES FOR SCIENTIFIC DIS- 
COVERIES.* 


LAWS AND REGULATIONS, 


Tue three corporations awarding the 
Nobel prizes are : 
1. The Royal Academy of Sciences, at 


“Summagy received by the Department of State 
‘rom the legation of Sweden and Norway, dated 
Washington, September 11, 1900, inclosing copy (in 
French) of the Jaws and regulations relating to the 
Nobel bequest. 


Stockholm, founded in 1739. The King is 
the protector of the Academy, which num- 
bers 100 Swedish and Norwegian members 
and 75 foreign members. 

2. The Swedish Academy, at Stockholm, 
instituted in 1786. The King is the pro- 
tector. The members, exclusively Swedish, 
are limited to 18. 

3. The Carolin Institute of Medicine and 
Surgery, at Stockholm, established in 1815. 
The number of professors is 22. 


OBJECT OF THE ENDOWMENT. 


The Nobel endowment is based on the 
will of Dr. Alfred Bernhard Nobel, engi- 
neer, drawn up November 27, 1895. The 
stipulations are as follows: 

‘‘The remainder of the fortune which I 
shall leave shall be disposed of in the 
following manner: The capital, converted 
into safe investments by the executors of 
my will, shall constitute a fund the interest 
of which sball be distributed annually asa 
reward to those who, in the course of the 
preceding year, shall have rendered the 
greatest services to humanity. The sum 
total shall be divided into five equal por- 
tions, assigned as follows : 

‘¢1, To the person having made the most 
important discovery or invention in the de- 
partment of physical science. 

‘2. To the person having made the most 
important discovery or having produced 
the greatest improvement in chemistry. 
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‘¢3. To the author of the most important 
discovery in the department of physiology 
or of medicine. 

“4, To the author having produced the 
most notable literary work in the sense of 
idealism. 

“5. To the person having done the most, 
or the best, in the work of establishing the 
brotherhood of nations, for the suppression 
or the reduction of standing armies, as well 
as for the formation and the propagation 
of peace conferences. 

‘The prizes will be awarded as follows : 
For physical science and chemistry, by the 
Swedish Academy of Sciences ; for works 
in physiology or medicine, by the Carolin 
Institute of Stockholm; for literature, by 
the Academy of Stockholm ; finally, for the 
work of peace, by a committee of five mem- 
bers, elected by the Norwegian Stortung. 
It is my expressed will that nationality 
shall not be considered, so that the prize 
may accrue to the most worthy, whether 
he be a Scandinavian or not.” 

The testamentary stipulations above cited 
serve as a basis for the regulations relating 
to the Nobel endowment, together with the 
explanations and the more detailed pro- 
visions contained in the present law, as 
well as in the deed of compromise, amicably 
brought about June 5, 1898, with certain 
of the heirs of the testator, and according 
to which the said heirs, after an agreement 
concluded on the subject of a less impor- 
tant portion of the property left by Dr. No- 
bel, declared that they accepted the will of 
Dr. Nobel and renounced in all contingen- 
cies, for themselves and for their descend- 
ants, all claim for the remainder of the 
succession of the said Dr. Nobel and all 
share in the administration of the legacy ; 
they abandoned also all right to protest 
against the interpretations or additions to 
the will or other limitations relative to its 
execution, and to the employment of the 
capital which might be now, or in the fu- 
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ture, made by decision of the King or by 
competent authorities. The following res- 
ervations are, however, expressly stipu- 
lated : 

a. That the common law for all the 
authorities charged with the distribution 
of the prizes, and governing the manner 
and the conditions of the distribution, pre- 
scribed by the will, must be drawn up by 
common consent with a representative del- 
egated by the family of Robert Nobel and 
submitted to the approval of the King. 

b. That the following principles cannot 
be deviated from, viz: 

1. That each of the annual prizes estab- 
lished by the will must be awarded at least 
once in the course of every period of five 
years, commencing with the year immedi- 
ately following that in which the Nobel en- 
dowment shall enter on its functions, and 
that the sum total of a prize thus awarded 
shall in no case be less than 60 per cent. of 
the part of the yearly revenues disposable 
for the distribution of the prizes; neither 
can it be divided into more than three 
prizes at the most. 

2. By the title ‘Academy of Stockholm’ 
written in the will is understood the Swe- 
dish Academy. 

By the word ‘ literature’ must be under- 
stood not only works purely literary, but 
also any other writing possessing by its form 
and its style a literary value. The limita- 
tion of the will declaring that the annual 
distribution of prizes must be directed to 
works executed ‘in the course of the pre- 
ceding year’ must be interpreted in this 
sense, that the objects of the rewards shall 
be the most recent results of research dis- 
played in the departments indicated by the 
will ; older works will be considered only in 
the event that their importance shall have 
been demonstrated in recent times. 

3. In order to be admitted to the compe- 
tition, every written work must have been 
published by means of the press. 
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4, The sum total of a prize may be di- 


vided equally between two works, if it be — 


judged that each of them has merited the 
prize. If the work rewarded is the work 
of two or of several assistants, the prize can 
be awarded tothemincommon. Any work 
the author of which is deceased can not be 
the object of a prize ; however, in case of 
death after the proposal for a reward has 
already been presented in the prescribed 
forms, the prize may be awarded. Each 
one of the corporations having the con- 
ferring of prizes has the right to decide 
whether the prize may be adjudged to an 
institution or to a society. 

5. According to the plain intention of 
the will, a work can not be rewarded unless 
experience or a competent examination 
shall prove its preponderant importance. 
If none of the works submitted to the 
competition possesses the quality desired, 
the sum total of the prize is reserved for the 
following year. If, then, the prize can not 
be distributed, the amount is deposited in 
the principal funds, unless three-fourths of 
the persons voting shall decide to establish 
with it a special fund for the section. The 
revenues of such a fund may, according to 
the decision of the corporation, be employed 
to encourage, otherwise than by the dis- 
tribution of prizes, the tendencies aimed at 
in the first placé by the donor. Each special 
fund will be administered with the princi- 
pal fund. 

6. For each section of Swedish prize, the 
competent corporation shall designate a 
‘Nobel committee,’ composed of three or 
five members, who shall give their advice 
upon the conferring of the prize. The 
necessary examination for the awarding of 
the peace prize shall be made by the com- 
mittee of the Norwegian Stortung men- 
tioned in the will. In order to be named 
a member of a Nobel committee, it is not 
necessary to be a Swedish subject nor to 
belong to the corporation charged with the 
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conferring of the prize. The members of a 
Nobel committee can receive a suitable fee 
for their work, which will be determined 
by the competent corporation. Ina special 
case, if it is judged necessary, the corpora- 
tion can designate a competent person to 
take part as a member in the deliberations 
and in the decisions of the Nobel committee. 

7. For admission to the competition, it 
is necessary to be proposed in writing by a 
qualified person. No attention will be paid 
to requests addressed by persons desiring 
to obtain a prize themselves. It is explained 
further on who are considered qualified. 
The annual competition considers pro- 
posals which have been offered in the 
course of the year immediately preceding 
up to the date of February Ist. 

8. Every proposal must be accompanied 
by the writings and other documents upon 
which it is founded. If the proposal is not 
drawn up in either one of the Scandinavian 
languages or in English, French, German 
or Latin, or if, for the appreciation of the 
proposed work, the body having to award 
the prize finds itself, for the most part, 
obliged to take cognizance of a writing com- 
posed in a language whose interpretation 
would cause special difficulties or consider- 
able expense—in either of these cases, the 
corporation will not be obliged to proceed 
to a detailed examination of the proposal. 

9. At the solemn reunion, which takes 
place on the anniversary of the death of 
the donor, December 10th, the corporations 
will make known publicly their decisions 
and bestow upon each laureate a check for 
the value of the prize, a diploma, and a 
gold medal bearing the effigy of the donor, 
with an appropriate legend. The laureate 
is obliged, unless prevented, to give during 
the six months following the reunion a 
public lecture on the subject of the work 
crowned. This lecture will be given in 
Stockholm, or, for the peace prize, in Chris- 
tiania. 
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10. Decisions in regard to the awarding 
of prizes are without appeal. It is for- 
bidden to insert a difference of opinion in 
the procés verbal, or to reveal it in any 
other manner. 

11. Corporations have the right to es- 
tablish scientific institutions and other 
establishments, in order to secure assistance 
for the examination which must precede 
the distribution of the prizes, and to serve, 
from other points of view, the aim of the 
endowment. These institutes and estab- 
lishments, which form part of the endow- 
ment, shall be called ‘ Nobel institutes.’ 

12. Every Nobel institute is placed 
under the direction of the body which 
founded it. They are independent as re- 
gards their exterior situation and their 
finances ; consequently, their revenues can- 
not be utilized by the corporations award- 
ing the prizes, nor by any other institution 
to cover the expenses of their private budg- 
ets. Professors having a fixed salary in a 
Nobel institute can not hold a like position 
at the same time in any other institution, 
unless by special authorization of the King. 
Corporations may install Nobel institutes 
on a common site, giving them a uniform 
organization; they can attach foreigners, 
men and women, to the institute. 

13. One-fourth of the revenues of the 
principal fund, which each section disposes 
of annually, is reserved. After the pay- 
ment of the immediate expenses for the 
distribution of the prizes, the rest of the 
amount reserved is employed in defraying 
the expenses of the Nobel institute in each 
section. The balance, after paying the ex- 
penses of the year, is set aside for the future 
needs of the institute. 


MANAGEMENT OF THE ENDOWMENT FUND. 

The board of administration is composed 
of five Swedish members, one of whom— 
the president—is named by the King; the 
others are chosen by representatives of the 
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corporations. The managing director js 
chosen by the board from among its own 
members. Members and substitutes are 
elected for a term of two years, commencing 
May Ist. The board of administration 
manages the endowment fund and all 
property common to the sections, pays the 
prizes and the expenses attendant on their 
distribution, the expenses of the Nobel in- 
stitutes, engages all employees, determines 
the amount of their appointments and of 
their pensions; is empowered to appoint 
proxies, to prosecute and to answer, to 
plead and to act in the name of the endow- 
ment. The corporations awarding the 
prizes appoint fifteen representatives for 
two civil years. The Academy of Sciences 
chooses six and designates four substitutes ; 
the other corporations each appoint three, 
with two substitutes. The representatives, 
called together by the oldest representative 
of the Academy of Sciences, elect one of 
their number as president. Nine votes, at 
least, are necessary to make a decision. A 
corporation failing to send representatives 
does not prevent the others from acting. 
The management and accounts of the board 
are examined every civil year by five ex- 
aminers ; each corporation appoints one, the 
King naming the fifth, who acts as presi- 
dent. The report upon the management 
must be given to the president before the 
end of February. The examiners must pre- 
sent their report to the representatives of 
the corporations before April lst. This re- 
port, giving a résumé of the employment of 
the different funds, will be published in the 
newspapers. The failure of any corpora- 
tion to appoint an examiner, or of an ex- 
aminer to act, does not prevent the other 
members from proceeding with the exami- 
nation. Examiners, and also the head of 
the Department of Public Instruction and 
Worship, have free access to all books, 
accounts and documents of the endow- 
ment. 
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All the investments of the fund must be 
examined and verified at least once a year. 
The representatives of the corporations 
have the right to decide, after the report 


of the examiners, whether the board of | 


administration or any one of its members 
shall be discharged, or any other action 
taken against them. The King determines 
the salary of the managing director. The 
tenth part of the yearly net income of the 
principal fund is added to the capital ; the 
interest of the sum destined for the prizes 
is added to the same fund until the distribu- 
tion in prizes or otherwise. 


TRANSIENT PROVISIONS. 


Immediately after the approval of the 
King of the statute of endowment, the 
corporations will designate the stipulated 
number of representatives, who will as- 
semble at Stockholm and elect the mem- 
bers of the board of administration, who 
will have the management of the endow- 
ment fund at the beginning of the year 
1901. The executors of the will will take 
appropriate measures to terminate the set- 
tlement of the succession. The first dis- 
tribution of prizes for all sections will take 
place, if possible, in 1901. From the en- 
dowment resources will be deducted : First, 
a sum of 300,000 crowns ($80,000) for each 
section—that is, 1,500,000 crowns ($402,- 
000) in all—which, with the interest com- 
mencing from the Ist of January, 1900, will 
be used to cover, in proportion, the expenses 
of the organization of the Nobel institutes 
in addition to the sum the board of admin- 
istration shall judge necessary for the ac- 
quisition of a special site destined for the 
administration of the endowment and in- 
cluding a hall for its meetings. 


SPECIAL RULE GOVERNING THE AWARDING OF 
THE NOBEL PRIZES BY THE ACADEMY 
OF SCIENCES, ETC. 
The right of presenting proposals for 
prizes belongs to— 
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1. Native and foreign members of the 
Royal Academy of Sciences. 

2. Members of the Nobel committees for 
natural philosophy and chemistry. 

3. Professors who have received the 
Nobel prize of the Academy of Science. 

4. Ordinary and extraordinary professors 
of natural sciences and chemistry in the 
universities of Upsal, Lund, Christiania, 
Copenhagen and Helsingfors, in the Carolin 
Institute of Medicine and Surgery, the 
Superior Technical Royal School, as well 
as to the professors of the same sciences in 
the Stockholm High School. 

5. Incumbents of corresponding chairs 
of at least six universities or high-schools, 
which the Academy of Science will select, 
taking care to divide them suitably between 
the different countries and their universi- 
ties. 

6. Learned men, to whom the Academy 
shall judge proper to send an invitation to 
this effect. 

The invitations shall be sent every year 
in the month of September. Proposals for 
the prize must be made before February Ist. 
of the following year. They are classified 
by the Nobel committee and submitted to 
the college of professors. The Nobel com- 
mittee decides which of the works presented 
shall be submitted to a special examination. 
The college of professors will pronounce 
definitely on the distribution of the prize in 
the course of the month of October. The 
vote is taken in secret; if necessary, the 
question may be decided by drawing lots. 


SPECIAL RULE GOVERNING THE AWARDING OF 
THE NOBEL PRIZE BY THE SWEDISH 
ACADEMY, ETC. 


The right to present candidates for the 
Nobel prize belongs to the members of 
the Swedish Academy, the French Acad- 
emy, and the Spanish Academy, which re- 
sembles the Swedish Academy in their or- 
ganization and aim ; to the members of the 
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literary departments of other academies, as 
well as to the members of literary institu- 
tions and societies analogous to academies ; 
to professors of esthetics, of literature and 
of history in the universities. This order 
must be published at least every five years. 


ADDRESS OF THE PRESIDENT OF THE AN- 
THROPOLOGICAL SECTION OF THE 
BRITISH ASSOCIATION. 

PERHAPS I ought to begin by apologizing 
for my conspicuous lack of qualification to 
fill this chair, but I prefer, with your per- 
mission, to dismiss that as a subject far too 
large for me to dispose of this morning. 
So I would beg to call your attention back 
for a moment to the excellent address given 
to this Section last year. It was full of 
practical suggestions which are well worth 
recalling: one was as to the project of a 
bureau of ethnology for Greater Britain, 
and another turned on the desirability of 
founding an imperial institution to repre- 
sent our vast colonial empire. I mention 
these in the hope that we shall not leave 
the government and others concerned any 
peace till we have realized those modest 
dreams of enlightenment. People’s minds 
are just now so full of other things that the 
interests of knowledge and science are in 
no little danger of being overlooked. So it 
is all the more desirable that the British 
Association, as our great parliament of sci- 
ence, should take the necessary steps to 
prevent that happening, and to keep steadily 
before the public the duties which a great 
and composite nation like ours owes to the 
world and to humanity, whether civilized 
or savage. 

The difficulties of the position of the 
president of this Section arise in a great 
measure from the vastness of the field of 
research which the Science of Man covers. 
He is, therefore, constrained to limit his at- 
tention as a rnle to some small corner of it; 
and, with the audacity of ignorance, I have 
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selected that which might be labeled the 
early ethnology of the British Isles, but I 
propose to approach it only along the pre- 
carious paths of folklore and philology, be- 
cause I know no other. Here, however, 
comes a personal difficulty; at any rate, I 
suppose I ought to pretend that I feel it a 
difficulty, namely, that I have committed 
myself to publicity on that subject already. 
But as a matter of fact, I can hardly bring 
myself to confess to any such feeling; and 
this leads me to mention, in passing, the 
change of attitude which I have lived to 
notice in the case of students in my own 
position. Most of us here present have 
known men who, when they had once 
printed their views on their favorite sub- 
jects of study, stuck to those views through 
thick and thin, or at most limited them- 
selves to changing the place of a comma 
here and there, or replacing an occasional 
and by a but. The work had then been 
made perfect, and not a few great ques- 
tions affecting no inconsiderable portions 
of the universe had been forever set at rest. 
That was briefly the process of getting 
ready for posterity, but one of its disad- 
vantages was that those who adopted it 
had to waste a good deal of time in the 
daily practice of the art of fencing and 
winning verbal victories; for, metaphoric- 
ally speaking, 
‘With many a whack and many a bang 
Rough crab-tree and old iron rang.’ 


Now all that, however amusing it may 
have been, has been changed, and what 
now happens is somewhat as follows: AB 
makes an experiment or propounds what 
he calls a working hypothesis; but no 
sooner has AB done so than CD, who is 
engaged in the same sort of research, pro- 


ceeds to improve on AB. This, instead of 


impelling AB to rush after CD with all 
kinds of epithets and insinuating that his 
character is deficient in all the ordinary 
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virtues of a man and a brother, only makes 
him go to work again and see whether he 
cannot improve on CD’s results; and most 
likely he succeeds, for one discovery leads 
to another. So we have the spectacle not 
infrequently of a man illustrating the truth 
of the poet’s belief, 
‘That men may rise on stepping-stones 
Of their dead selves to higher things.’ 

It is a severe discipline in which all dis- 
play of feeling is considered bad form. Of 
course every now and then a spirit of the 
ruder kind discards the rules of the game 
and attracts attention by having public fits 
of bad temper ; but generally speaking, the 
rivalry goes on quietly enough to the verge 
of monotony, with the net result that the 
stock of knowledge is increased. I may be 
told, however, that while this kind of exer- 
cise may be agreeable to the ass who writes, 
it is not conducive to the safety of the pub- 
lisher’s chickens. To that it might suffice 
to answer that the publisher is usually one 
who is well able to take good care of his 
chickens ; but, seriously, what it would 
probably mean is, that in the matter of the 
more progressive branches of study, smaller 
editions of the books dealing with them 
would be required, but a more frequent 
issue of improved editions of them, or else 
new books altogether, a state of things to 
which the publisher would probably find 
ways of adapting himself without any loss 
of profits. And after all, the interests of 
knowledge must be reckoned uppermost. 
It is needless to say that I have in view 
only a class of books which literary men 
proper do not admit to be literature at all ; 
and the book trade has one of its main stays, 
no doubt, in books of pure literature, which 
are like the angels that neither marry nor 
give in marriage—they go on forever in 
their serene singleness of purpose to charm 
and chasten the reader’s mind. 

My predecessor last year alluded to an 
Oxford don said to have given it as his 
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conviction that anthropology rests on a | 
foundation of romance. I have no notion 
who that Oxford don may have been, but 
I am well aware that Oxford dons have 
sometimes a knack of using very striking 
language. In this case, however, I should 
be inclined to share toa certain extent that 
Oxford don’s regard for romance, holding 
as I do that the facts of history are not the 
only facts deserving of careful study by the 
anthropologist. There are also the facts of 
fiction, and to some of those I would now 
call your attention. Recently, in putting 
together a volume on Welsh folklore, I had 
to try to classify and analyze in my mind 
the stories which have been current in 
Wales about the fairies. Now the mass of 
folklore about the fairies is of various 
origins. Thus with them have been more 
or less inseparably confounded certain di- 
vinities or demons, especially various kinds 
of beings associated with the rivers and 
lakes of the country. They are creations 
introduced from the worship of the imagi- 
nation ; then there is the dead ancestor, 
who also seems to have contributed his 
share to the sum total of our notions about 
the Little People. In far the greater num- 
ber of cases, however, we seem to have 
something historical, or, at any rate, some- 
thing which may be contemplated as his- 
torical. The key to the fairy idea is that 
there once was a real race of people to 
whom all kinds of attributes, possible and 
impossible, have been given in the course 
of uncounted centuries of story-telling by 
races endowed with a lively imagination. 
When the mortal midwife has been 
fetched to attend on a fairy mother in a 
fairy palace, she is handed an ointment 
which she is to apply to the fairy baby’s 
eyes, at the same time that she is gravely 
warned not to touch her own eyes with it. 
Of course any one could foresee that when 
she is engaged in applying the ointment to 
the young fairy’s eyes one of her own eyes 
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is certain to itch and have the benefit of 
the forbidden salve. When this happens 
the midwife has two very different views of 
her surroundings : with the untouched eye 
she sees that she is in the finest and grand- 
est place that she has ever beheld in her 
life, and there she can see the lady on 
whom she is attending reposing on a bed, 
while with the anointed eye she perceives 
how she is lying on a bundle of rushes and 
withered ferns in a large cave, with big 
stones all around her and a little fire in 
one corner, and she also discovers that the 
woman is a girl who has once been her ser- 
vant. Like the midwife, we have also to 
exercise a sort of double vision if we are to 
understand the fairies and see through the 
stories about them. An instance will ex- 
plain what I mean: Fairy women are 
pretty generally represented as fascinating 
to the last degree and gorgeously dressed ; 
that is how they appear through the glamor 
in which they move and have their being. 
On the other hand, not only are some tribes 
of some fairies described as ugly, but fairy 
children when left as changelings are in- 
variably pictured as repulsive urchins of a 
sallow complexion and mostly deformed 
about the feet and legs; there we have the 
real fairy with the glamor taken off and a 
certain amount of depreciatory exaggeration 
put on. 

Now when one approaches the fairy 
question in this kind of way, one is forced, 
it strikes me, to conclude that the fairies, 
as a real people, consisted of a short, stumpy, 
swarthy race, which made its habitations 
underground or otherwise cunningly con- 
cealed. They were hunters, probably, and 
fishermen; at any rate, they were not tillers 
of the ground or eaters of bread. Most 
likely they had some of the domestic ani- 
mals and lived mainly on milk and the 
produce of the chase, together with what 
they got by stealing. They seem to have 
practiced the art of spinning, though they 
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do not appear to have thought much of 
clothing. They had no tools or implements 
made of metal. They appear to have had 
a language of their own, which would im- 
ply a time when they understood no other, 
and explain why, when they came toa town 
to do their marketing, they laid down the 
exact money without uttering a syllable to 
anybody by way of bargaining for their 
purchases. They counted by fives and only 
dealt in the simplest of numbers. They 
were inordinately fond of music and danc- 
ing. They had a marvelously quick sense 
of hearing, and they were consummate 
thieves; but their thievery was not system- 
atically resented, as their visits were held 
to bring luck and prosperity. More power- 
ful races generally feared them as formid- 
able magicians who knew the future and 
could cause or cure disease as they pleased. 
The fairies took pains to conceal their 
names no less than their abodes, and when 
the name happened to be discovered by 
strangers the bearer of it usually lost heart 
and considered himself beaten. Their 
family relations were of the lowest order ; 
they not only reckoned no fathers, but it 
may be that, like certain Australian savages 
recently described by Spencer and Gillen, 
they had no notion of paternity atall. The 
stage of civilization in which fatherhood is 
of little or no account has left evidence of 
itself in Celtic literature, as I shall show 
presently ; but the other and lower stage, 
anterior to the idea of fatherhood at all 
comes into sight only in certain bits of folk- 
lore, both Welsh and Irish, to the effect that 
the fairies were all women and girls. Where 
could such an idea have originated? Only, 
it seems to me, among a race once on a 
level with the native Australians to whom 
I have alluded, and of whom Frazer of 
‘the Golden Bough’ wrote as follows in 
last year’s Fortnightly Review : ‘‘ Thus, in the 
opinion of these savages, every conception 
is what we are wont to call an immaculate 
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conception, being brought about by the en- 
trance into the mother of a spirit, apart 
from any contact with the other sex. Stu- 
dents of folklore have long been familiar 
with the notions of this sort occurring in 
the stories of the birth of miraculous per- 
sonages, but this is the first case on record 
of a tribe who believe in immaculate con- 
ception as the sole cause of the birth of 
every human being who comes into the 
world. A people so ignorant of the most 
elementary of natural processes may well 
rank at the very bottom of the savage 
seale.’’ Those are Dr. Frazer’s words, and 
for a people in that stage of ignorance to 
have imagined a race all women seems log- 
ical and natural enough—but for no other. 
The direct conclusion, however, to be drawn 
from this argument is that some race—pos- 
sibly more than one—which has contributed 
to the folklore about our fairies, has passed 
through the stage of ignorance just indi- 
cated; but as an indirect conclusion one 
would probably be right in supposing this 
race to have been no other than the very 
primitive one which has been exaggerated 
into fairies. At the same time it must be 
admitted that they could not have been 
singular always in this respect among the 
nations of antiquity, as is amply proved by 
the prevalence of legends about virgin 
mothers, to whom Frazer alludes, not to 
mention certain wild stories recorded by the 
naturalist Pliny concerning certain kinds of 
animals, 

Some help to make out the real history of 
the Little People may be derived from the 
names given them, of which the most com- 
mon in Welsh is that of y Tylwyth Teg or 
the Fair Family. But the word cor, ‘a 
dwarf,’ feminine corres, is also applied to 


them; and in Breton we have the same’ 


word with such derivatives as korrik, ‘a 
fairy, a wee little wizard or sorcerer,’ with 
a feminine korrigan or korrigez, analogously 
meaning a she-fairy or a diminutive witch. 
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From cor we have in Welsh the name of a 
people, called the Coranians, figuring in a 
story in the fourteenth-century manuscript 
of the Red Book of Hergest. There one 
learns that the Coranians were such con- 
summate magicians that they could hear 
every word that reached the wind, as it is 
put; so they could not be harmed. The 
name Coranians of those fairies has sug- 
gested to Welsh writers a similar explana- 
tion of the name of a real people of ancient 
Britain. I refer to the Coritani, whom 
Ptolemy located, roughly speaking, between 
the river Trent and Norfolk, assigning to 
them the two towns of Lindum (Lincoln) 
and Rate, supposed to have been approxi- 
mately where Leicester now stands. It 
looks as if all invaders from the Continent 
had avoided the coast from Norfolk up to 
the neighborhood of the Humber, for the 
good reason, probably, that it afforded very 
few inviting landing-places. So here pre- 
sumably the ancient inhabitants may have 
survived in sufficient numbers to have been 
called by their neighbors of a different race 
‘the dwarfs,’ or Coritani, as late as Ptolemy’s 
time in the second century. This har- 
monizes with the fact that the Coritani are 
not mentioned as doing anything, all polit- 
ical initiative having long before probably 
passed out of their hands into those of a 
more powerful race. How far inland the 
Coritanian territory extended it is impos- 
sible to say, but it may have embraced the 
northern half of Northamptonshire, where 
we have a place-name /Pytchley, from an 
earlier Pihtes léa, meaning ‘The Pict’s 
Meadow,’ or else the meadow of a man 
called Pict. At all events, their country 
took in the few districts containing Croy- 
land, where towards the end of the seventh 
century St. Guthlac set up his cell on the 
side of an ancient tumulus and was dis- 
turbed by demons that talked Welsh. Cer- 
tain portions of the Coritanian country 
offered, as one may infer, special advantages 
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as a home for retreating nationalities : wit- 
ness as late as the eleventh century the 
resistance offered by Hereward in the Isle 
of Ely to the Norman Conqueror and his 
mail-clad warriors. 

In reasoning backwards from the stories 
about the Little People to a race in some 
respects on a level with Australian savages, 
we come probably in contact with one of the 
very earliest populations of these islands. 
It is needless to say that we have no data 
to ascertain how long that occupation may 
have been uncontested, if at all, or what 
progress was made in the course of it: per- 
haps archeology will be able some day to 
help us to form a guess on that subject. 
But the question more immediately press- 
ing for answer is, with what race outside 
Wales may one compare or identify the 
ancient stock caricatured in Welsh fairy 
tales? Now, in the Lowlands of Scotland, 
together with the Orkneys and Shetlands, 
the place of our fairies is to some extent 
taken by the Picts, or, as they are there 
colloquially called, ‘the Pechts.’ My in- 
formation about the Pechts comes mostly 
from recent writings on the subject by 
Mr. David MacRitchie, of Edinburgh, from 
whom one learns, among other things, that 
certain underground—or partially under- 
ground—habitations in Scotland are as- 
scribed to the Pechts. Now one kind of 
these Pechts’ dwellings appears from the 
outside like hillocks covered with grass, so 
as presumably not to attract attention, an 
object which was further helped by making 
the entrance very low and as inconspicuous 
as possible. But one of the most remark- 
able things about them is the fact that the 
cells or apartments into which they are 
divided are frequently so small that their 


inmates must have been of very short | 


stature, like our Welsh fairies. Thus, 
though there appears to be no reason for 
regarding the northern Picts themselves as 
an undersized race, there must have been a 
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people of that description in their country, 
Perhaps archeologists may succeed in 
classifying the ancient habitations in the 
North accordingly — that is, to tell us what 
class of them were built by the Picts and 
what by the Little People whom they may 
be supposed to have found in possession of 
that part of our island. 

In Ireland and the Highlands of Scotland 
the fairies derive their more usual appella- 
tions from a word sid or sith (genitive side), 
which may perhaps be akin to the Latin 
sédes and have meant a seat, settlement, or 
station; but whatever its exact meaning 
may have originally been, it came to be 
applied to the hillocks or mounds within 
which the Little People made their abodes. 
Thus, Aes Side as a name for the fairies may 
be rendered by mound people or hill folk; 
fer side, ‘a fairy man,’ by a mound man ; 
and ben side by a mound woman or banshee. 
They were also called simply side, which 
would seem to be an adjective closely allied 
with the simpler word sid. 

But to leave this question of their names, 
let me direct your attention for a moment 
to one of the most famous kings of the 
fairies of ancient Erin: he was called Mider 
of Bri Leith, said to be a hill to the west of 
Ardagh, in the present county of Longford. 
There he had his mound, to which he once 
carried the queen of Eochaid Airem, mon- 
arch of Ireland. It was some time before 
Eochaid could discover what had become of 
her, and he ordered Da4lan, his druid, to 
find it out. So the druid, when he had 
been unsuccessful for a whole year, pre- 
pared four twigs of yew and wrote on them 
in Ogam. Then it was revealed to him 
through his keys of seership and through 
the Ogam writing that the queen was in the 
sid of Bri Leith, having been taken thither 
by Mider. By this we are probably to un- 
derstand that the druid sent forth the Ogam 
twigs as letters of enquiry to other druids 
in different parts of the country ; but in any 
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case he was at last successful, and his king 
hurried at the head of an army to Bri 
Leith, where they began in earnest to de- 
molish Mider’s mound. At this Mider was 
so frightened that he sent the queen forth 
to her husband, who then departed, leaving 
the fairies to digest their wrath ; for it is 
characteristic of them that they did not 
fight, but bided their time for revenge, 
which in this case did not come till long 
after Eochaid’s day. Now, with regard to 
the fairy king, one is not told, so far as I 
can call to mind, that he was a dwarf, but 
the dwarfs were not far off; for we read of 
an Irish satirist who is represented as no- 
torious for his stinginess; and, to empha- 
size the description of his inhospitable hab- 
its, he is said to have taken from Mider 
three of his dwarfs and stationed them 
around his own house, in order that their 
truculent looks and rude words might repel 
any of the men of Erin who might come 
seeking hospitality or bringing any incon- 
venient request. The word used for dwarf 
in this story is corr, which is usually the 
Trish for a crane or heron, but here, and in 
some other instances, which I cannot now 
discuss, it seems to have been identical with 
the Brythonic cor, ‘a dwarf.’ It is remark- 
able, moreover, that the réle assigned to 
the three Irish corrs is much the same as 
that of the dwarf of Edeyrn son of Nudd, 
in the Welsh story of Geraint and Enid and 
Chrétien de Troies’ Erec, which character- 
izes him as fel et de put’eire, ‘treacherous 
and of an evil kind.’ 

By way of summarizing these notes on 
the Mound Folk I may say that I should 
regard them as isolated and wretched rem- 
nants of a widely spread race possessing 
no political significance whatsoever. But, 
with the inconsistency characteristic of 
everything connected with the fairies, one 
has, on the other hand, to admit that this 
strange people seems to have exercised on 
the Celts—probably on other races as well 
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—a sort of permanent spell of mysterious- 
ness and awe stretching to the verge of 
adoration. In fact, Irish literature states 
that the pagan tribes of Erin before the ad- 
vent of St. Patrick used to worship the 
side or the fairies. Lastly, the Celt’s faculty 
of exaggeration, combined with his inca- 
pacity to comprehend the weird and un- 
canny population of the mounds and caves 
of his country, has enabled him, in one way 
or another, to bequeath to the great litera- 
tures of Western Europe a motley train of 
dwarfs and little people, a whole world of 
wizardry, and a vast wealth of utopianism. 
If you subtracted from English literature, 
for example, all that has been contributed 
to its vast stores from this native source, 
you would find that you left a wide and un- 
welcome void. 

But the question must present itself 
sooner or later, with what race outside 
these islands we are to compare or identify 
our mound-dwellers. I am not prepared to 
answer, and I am disposed to ask our ar- 
cheologists what they think. In the mean- 
time, however, I may say that there are 
several considerations which impel me to 
think of the Lapps of the North of Europe. 
But even supposing an identity of origin 
were to be made out as between our ancient 
mound-inhabiting race and the Lapps, it 
would remain still doubtful whether we 
could expect any linguistic help from Lap- 
land. The Lapps now speak a language 
belonging to the Ugro-Finnic family, but 
the Lapps are not of the same race as the 
Finns ; so it is possible that the Lapps have 
adopted a Finnish language and that they 
did so too late for their present language 
to help us with regard to any of our lin- 
guistic difficulties. One of these lies in our 
topography: take, for instance, only the 
names of our rivers and brooks—there is 
probably no county in the kingdom that 
would be too small to supply a dozen or two. 
which would baffle the cleverest Aryan ety- 
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mologist you could invite to explain them ; 
and why? Because they belong in all 
probability to a non-Celtic, non-Aryan lan- 
guage of some race that had early posses- 
sion of our islands. Nevertheless, itis very 
desirable that we should have full lists of 
such names, so as to see which of them 
recur and where. It is a subject deserving 
the attention of this Section of the British 
Association. 

We have now loitered long enough in the 
gloom of the Pict’s house. Let us leave the 
glamor of the fairies and see whether any 
other race has had a footing in these islands 
before the coming of the Celts. In August, 
1891, Professor Sayce and I spent some fine 
days together in Kerry and other parts of 
the southwest of Ireland. He was then 
full of his visits to North Africa, and he 
used to assure me that, if a number of Ber- 
bers from the mountains had been trans- 
ferred to a village in Kerry and clad as 
Irishmen, he would not have been able to 
tell them by their looks from native Irish- 
men such as we saw in the course of our 
excursions. This seemed to me at the time 
all the more remarkable as his reference was 
to fairly tall blue-eyed persons whose hair 
was rather brown than black. Evidence to 
the same effect might now be cited in detail 
from Professor Haddon and his friends’ re- 
searches among the population of the Arran 
Islands in Galway Bay. Such is one side 
of the question which I have in my mind; 
the other side consists in the fact that the 
Celtic languages of to-day have been sub- 
jected to some disturbing influence which 
has made their syntax unlike that of the 
other Aryan languages. I have long been 
of opinion that the racial interpretation of 
that fact must be that the Celts of our 
islands have assimilated another race, using 
a language of its own, in which the syntac- 
tical peculiarities of Neo-Celtic had their 
origin ; in fact, that some such race clothed 
its idioms in the vocabulary which it ac- 
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quired from the Celts. The problem then 
was to correlate those two facts. I am 
happy to say this has now been undertaken 
from the language point of view by Profes- 
sor J. Morris Jones, of the University Col- 
lege of North Wales. The results have 
been made public in a book on ‘ The Welsh 
People’ recently published by Mr. Fisher 
Unwin. The paper is entitled ‘ Pre-Celtic 
Syntax in Insular Celtic,’ and the lan- 
guages which have therein been compared 
with Celtic are old Egyptian and certain 
dialects of Berber. It is all so recent that we 
have as yet had no criticism, but the reason- 
ing is so sound and the arguments are of so 
cumulative a nature, that I see no reason 
to anticipate that the professor’s conclu- 
sions are in any danger of being over- 
thrown. 

At the close of his linguistic argument, 
Professor Morris Jones quotes a French au- 
thority to the effect that when a Berber 
king dies or is deposed, which seems to 
happen often enough, it is not his son that 
is called to succeed him, but the son of his 
sister, as appears to have been usual among 
certain ancient peoples of this country; but 
of this more anon. In the next place, my 
attention has been called by Professor Sayce 
to the fact that ancient Egyptian monu- 
ments represent the Libyans of North Africa 
with their bodies tattooed, and that even 
now some of the Touaregs and Kabyles do 
the same. These indications help one to 
group the ancient peoples of the British 
Isles to whose influence we are to ascribe 
the non-Aryan features of Neo-Celtic. In 
the first place, one cannot avoid fixing on 
the Picts, who were so called because of 
their habit of tattooing themselves. For as 
to that fact there seems to be no room for 
doubt, and Mr. Nicholson justly lays stress 
on the testimony of the Greek historian 
Herodian, who lived in the time of Severus, 
and wrote about the latter’s expedition 
against the natives of North Britain a long 
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time before the term Picti appears in litera- 
ture. For Herodian, after saying that they 
went naked, writes about them to the fol- 
lowing effect: ‘They puncture their bod- 
ies with colored designs and the figures of 
animals of all kinds, and it is for this rea- 
son that they do not wear clothes, lest one 
should not behold the designs on their bod- 
ies.”’ This is borne out by the names by 
which the Picts have been known to the 
Celts. That of Pict is itself in point, and I 
shall have something to say of it presently ; 
but one of the other names was in Irish, 
Cruithni, and in Welsh we have its etymo- 
logical equivalent in Prydyn or Prydain. 
These vocables are derived respectively 
from Irish eruth and Welsh pryd, both mean- 
ing shape, form or figure, and it is an old 
surmise that the Picts were called by those 
names in allusion to the animal forms 
pricked on their bodies as described by 
Herodian and others. The earlier attested 
of these two names may be said to be Pry- 
dyn or Prydain, which the Welsh used to 
give in the Middle Ages to the Picts and the 
Pictland of the North, while the term Ynys 
Prydain was retained for Great Britain as a 
whole, the literal meaning being the Island 
of the Picts; that is the only name which 
we have in Welsh to this day for this isl- 
and in which we live— Ynys Prydain, ‘The 
Picts’ Island.’ Nowone detects this word 
Prydain in effect in the Greek Ilpetav:xat Nico: 
given collectively to all the British Isles by 
ancient authors, such as Strabo and Dio- 
dorus. It may be rendered the Pictish Is- 
lands, but a confusion seems to have set in 
pretty early with the name of the Brittanni 
or Brittones of South Britain; that is to 
say, Pretanic, ‘ Pictish,’ became Brittannic or 
British ; and this is, historically speaking, 
the only known justification we have for 
including Ireland in the comprehensive 
term ‘ The British Isles,’ to which Irishmen 
are sometimes found jocularly to object. 

In the next place may be mentioned the 
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Tuatha Dé Danann of Irish legend, who 
cannot always be distinguished from the 
Picts, as pointed out by Mr. MacRitchie. 
The tradition about them is that, when 
they were overcome in war by Mil and his 
Milesians, they gave up their life above- 
ground and retired into the hills like the 
fairies, a story of little more value than that 
of the extermination of the Picts of Scotland. 
In both countries doubtless the more ancient 
race survived to amalgamate with its con- 
querors. There was probably some amount 
of amalgamation between the Tuatha Dé Dan- 
ann, or the Picts, and the Little Mounds- 
men; but it is necessary not to confound 
them. The Tuatha shared with the Little 
People a great reputation for magic ; but 
they differed from them in not being dwarfs 
or of a swarthy complexion; they are usu- 
ally represented as fair. In the case of 
Mider the fairy king, who comes in some 
respects near the description of the heroes 
of the Tuatha Dé Danann, it is to be noticed 
that he was a wizard, not a warrior. 
Guided by the kinship of the name of the 
Tuatha Dé Danann on the Irish side of the 
sea and that of the Sons of Dén on this side, 
I may mention that the Mabinogion place 
the Sons of Dén on the seaboard of North 
Wales, in what is now Carnarvonshire ; 
more precisely their country was the region 
extending from the mountains to the sea, 
especially opposite Anglesey. In that dis- 
trict we have at least three great prehistoric 
sites, all onthe coast. First comes the great 
stronghold on the top of Penmaen Mawr ; 
then we have the huge mound of Dinas 
Dinlle, eaten into at present by the sea 
southwest of the western mouth of the 
Menai Straits ; and lastly there is the ex- 
tensive fortification of Tre’r Ceiri, overlook- 
ing Dinlle from the heights of the Eifl. By 
its position Tre’r Ceiri belonged to the Sons 
of Dén, and by its name it seems to me 
to belong to the Picts, which comes, I be- 
lieve, to the same thing. Now the name 
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Tre’r Ceiri means the town of the Keiri, 
and the Welsh word ceiri is used in the 
district in the sense of persons who are 
boastful and ostentatious, especially in 
the matter of personal appearance and fine 
clothing. It is sometimes also confounded 
with cewri, ‘giants,’ but in the name of 
Tre’r Ceiri it doubtless wafts down to us an 
echo of the personal conceit of the ancient 
Picts with their skins tattooed with decora- 
tive pictures ; and Welsh literature supplies 
a parallel to the name Ynys Prydain in one 
which is found written Ynys y Ceuri, both 
of which may be rendered equally the Island 
of the Picts, but more literally perhaps some 
such rendering as ‘the Island of the Fine 
Men’ would more nearly hit the mark. 
Lastly, with the Sons of Dén must probably 
be classed the other peoples of the Mabino- 
gion, such as the families of Llyr, and of 
Pwyll and Rhiannon. 

All these peoples of Britain and Ireland 
were warlike, and such, so far as one can 
see, that the Celts, who arrived later, might 
with them form one mixed people with a 
mixed language, such as Professor Morris 
Jones has been helping to account for. 

Let us now see for a moment how what 
we read of the state of society implied in 
the stories of the Mabinogion will fit into 
the hypothesis which I have roughly 
sketched. In the first place, I ought to ex- 
plain that the four stories of the Mabinogion 
were probably put together originally in 
the Goidelic of Wales before they assumed 
a Brythonic dress. Further, in the form in 
which we know them, they have passed 
through the hands of a scribe or editor liv- 
ing in Norman times, who does not always 
appear to have understood the text on 
which he was operating. To make out, 


therefore, what the original Mabinogion | 


meant, one has every now and then to read, 
so to say, between the lines. Let us take, 
for example, the Mabinogi called after Bran- 
wen, daughter of Llyr. She was sister to 
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Bran, king of Prydain, and to Manawyddan, 
his brother: she was given to wife to an Irish 
king named Matholwch, by whom she had 
a son called Gwern. In Ireland, however, 
she was after a time disgraced, and served 
in somewhat the same way as the heroine 
of the Gudrun Lay; but in the course 
of the time which she spent in a menial 
position, doing the baking for the Court and 
having a box on the ear administered to 
her daily by the cook, she succeeded in 
rearing a starling, which one day carried a 
letter from her to her brother Bran at Har- 
lech. When the latter realized his sister’s 
position of disgrace, he headed an expedition 
to Ireland, whereupon Matholwch tried to 
appease him by making a concession, which 
was that he should deliver his kingdom to 
the boy Gwern. Now the question is, 
wherein did the concession consist? The 
redactor of the Mabinogi could, seemingly, 
not have answered, and he has not made it 
the easier for any one else to answer. In 
the first place, instead of calling Gwern son 
of Matholwch, he should have called him 
Gwern son of Branwen, after his mother, 
for the key to the sense is that, in a society 
which reckoned birth alone, Gwern was not 
recognized as any relation to Matholwch at 
all, whereas, being Brin’s sister’s son, he 
was Bran’s rightful heir. No such idea, 
however, was present to the mind of a 
twelfth-century scribe, nor could it be 
expected. 

Let us now turn to Irish literature, to 
wit, to one of the many stories associated 
with the hero Cachulainn. He belonged to 
Ulster, and whatever other race may have 
been in that part of Ireland, there were 
Picts there: as a mater of fact, Pictish com- 
munities survived there in historical times. 
Now Cachulainn was not wholly of the same 
race as the Ultonians around him, for he 
and his father are sharply marked off from 
all the other Ultonians as being free from 
the periodical illness connected with what 
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has been called the couvade, to which the 
other adult braves of Ulster succumbed for 
a time every year. Then I may mention 
that Cichulainn’s baby name was Setanta 
Beg, or the Little Setantian, which points 
to the country whence Cachulainn’s father 
had probably come, namely the district 
where Ptolemy mentions a harbor of the 
Setantii, somewhere near the mouth of the 
Ribble, in what is now Lancashire. At the 
time alluded to in the story I have in view, 
Cichulainn was young and single, but he 
was even then a great warrior, and the ladies 
of Ulster readily fell in love with him ; so one 
day the nobles of that country met to con- 
sider what was to be done, and they agreed 
that Cachulainn would cause them less anx- 
iety if they could find him a woman who 
should be his fitting and special consort. 
At the same time also that they feared he 
might die young, they were desirous that 
he should leave an heir, ‘ for,’ as it is put 
in the story, ‘ they knew that it was from 
himself his rebirth would be.’ The Ulster 
men had a belief, you see, in the return of 
the heroes of previous generations to be born 
again; but we have here two social systems 
face to face. According to the one to which 
Cachulainn as a Celt belonged, it was requi- 
site that he should be the father of recog- 
nized offspring, for it was only in the per- 
son of one of them or of their descendants 
that he was to be expected back. The story 
reads as if the distinction was exceptional, 
and as if the prevailing state of things was 
wives more or less in common, with descent 
reckoned according to birth alone. Such 
is my impression of the picture of the society 
forming the background to the state of 
things implied by the conversation attrib- 
uted to the noblemen of Ulster. Here 
again one experiences difficulties arising 
from the fact that the stories have been 
built up in the form in which we know 
them by men who worked from the Chris- 
tian point of view, and it is only by scruti- 
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nizing, as it were, the chinks and cracks 
that you can faintly realize what the orig- 
inal structure was like. 

Among other aids to that end one must 
reckon the instances of men being desig- 
nated with the help of the mother’s name, 
not the father’s ; witness that of the King 
of Ulster in Cichulainn’s time, namely, 
Conchobar mac Nessa, that is to say, 
Conor, son of a mother named Nessa; 
similarly in Wales with Gwydion son of 
Dén. Further we have the help of a con- 
siderable number of ancient inscriptions, 
roughly guessed to date from the fifth or 
the sixth century of our era, and com- 
memorating persons traced back to a 
family group of the kind, perhaps, which 
Cesar mentions in the fourteenth chapter 
of his fifth book. Within these groups the 
wives were, according to him, in common 
(inter se communes). Take, for instance, an 
inscription from the barony of Corcaguiny 
in Kerry, which commemorates a man de- 
scribed as ‘ Mac Erce, son of Muco Dovvinias,’ 
where Muco Dovvinias means the clan or 
family group of Dovvinis or Dubin (genitive 
Duibne), the ancestress after whom Cor- 
caguiny is called Corco-Duibne in Medieval 
Irish. We have the same formula in the 
rest of Ireland, including Ulster, where as 
yet very few Ogams have been found at all. 
It occurs in South Wales and in Devon- 
shire, and also on the Ogam stone found at 
Silchester in Hampshire. The same kind 
of family group is evidenced also by an in- 
scription at St. Ninian’s, in Galloway ; 
and, to go further back—perhaps a good 
deal further back—we come to the bronze 
discovered not long ago at Colchester, and 
dating from the time of the Emperor Alex- 
ander Severus, who reigned from 222 to 
235. This is a votive tablet to a god Mars 
Medocius, by a Caledonian Pict, who gives 
his name as Lossio Veda, and describes 
himself further as Nepos Vepogeni Caledo. 
He alludes to no father, and Nepos Vepogen 


512 


is probably to be rendered Vepogen’s sister’s 
son. At any rate, the Irish word corre- 
sponding etymologically to the Latin nepos 
has that sense in Irish; but so far as I 
know it has never been found meaning a 
nephew in the sense of brother’s son. 
That may serve as an instance how the 
ideas of another race penetrated the fabric 
of Goidelic society ; for here we must sup- 
pose a time to have come when there was 
no longer any occasion for a word meaning 
a brother’s son, which, of course, there 
never was in the non-Celtic society which 
ranked men and women according to their 
birth alone. 

Now this Caledonian Pict was not ex- 
ceptional among his kinsmen, for they suc- 
ceeded in observing a good deal of silence 
concerning their fathers down, one may 
say, to the 12th century. It is historical 
that the king of the northern Picts was not 
wont to be the son of the previous king. 
In short, when the Celtic elements there 
proved strong enough to ensure that the 
son of a previous king should succeed, a 
split usually took place, the purer Picts 
being led by the rule of succession by birth 
to set up a king of their own. The fact is 
not so well known that the same succession 
prevailed also some time or other at Tara 
in Ireland ; it is proved by a singular piece 
of indirect evidence, the existence of a tragic 
story to explain why ‘noson should ever 
take the lordship of Tara after his father, 
unless some one came between them.’ The 
last clause is due, I should say, to some- 
body who could not understand such a 
prohibition based on the ancient rule that 
a man’s heir was his sister’s son. This 
would be, according to Irish legend, in the 
lifetime of Conor mac Nessa. 

It is curious to notice how the stories 
about the Pictish ménage seem to have 
puzzled ancient authors. I will only cite 
one instance, to wit, from Golding’s 16th 
century translation of what then passed as 
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the production of Solinus, and what may 
pass now, even according to Mommsen, as 
quite old enough for my present purpose, 
It runs thus: “ From the Promontorie of 
Calydon to the Iland Thule is two dayes 
sayling. Next come the Iles called Hebudes, 
five in number, the inhabiters whereof know 
not what corne meaneth, but liue onely by 
fishe and milke. They are all vnder the 
gouernment of one King. For as manie of 
them as bee, they are seuered but with a 
narrowe groope one from another. The 
King hath nothing of hys own, but taketh 
of euery mans. He is bounde to equitie 
by certaine lawes: and least he may 
start from right through couetousnesse, he 
learneth Justice by pouertie, as who may 
have nothing proper or peculiar to himselfe, 
but is found at the charges of the Realme. 
Hee is not suffered to haue anie woman to 
himselfe, but whomsoeuer he hath minde 
vnto, he borroweth her for a tyme, and so 
others by turnes. Wherby it commeth to 
passe that he hath neither desire nor hope 
of issue.” 

The man who wrote in that way pre- 
sumably failed to see that the king was 
not subject to any special hardship as com- 
pared with the other men in his kingdom, 
where none of them had any offspring that 
he could individually call his own. This, 
be it noticed, refers to the Hebrides, not, 
as sometimes happens, to the more distant 
island of Thule, where there was also a 
king, as any reader of ‘ Faust’ will tell us. 

We now come to the Celts, and begin 
with Pliny’s version of Czsar’s words about 
the division of Gaul into three parts, as fol- 
lows: Gallia omnis Comata uno nomine ap- 
pellata in tria populorum genera dividitur, 
amnibus maxime distincta. A Scalde ad Se- 
quanam Belgica, ab eo ad Garunnam Celtica 
eademque Lugdunensis, inde ad Pyrencei montis 
excursum Aquitanica, Aremorica antea dicta. 
We may for the present dismiss the third 
or Aquitanic Gaul from our minds; but 
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Belgic and Celtican Gaul may be taken as 
representing the two sets of Celts of our 
own islands. The Belgic Gauls began last 
to come to this country, and their advent 
seems to fall between the visits of Pytheas 
and Julius Cesar—that is, roughly speak- 
ing, between the middle of the fourth century 
and that of the first century B.c. In this 
country they came to be known collectively 
as Brittanni or Brittones, the linguistic 
ancestors of the peoples who have spoken 
Brythonic or the Lingua Brittannica, such as 
the Welsh, the Cornish, and the Strathclyde 
Britons. As to the other Celts, it is much 
harder to say when or whence exactly they 
came—I mean the linguistic ancestors of 
the Gaels of Ireland, Man, and Scotland— 
that is to say, the peoples whose language 
has been Goidelic. Some scholars are of 
opinion that there were no Goidelic-speak- 
ing peoples in Britain till some such came 
here from Ireland on sundry occasions, be- 
ginning with the second century, in the 
time of the Roman occupation, but how the 
Goidels would be supposed by them to have 
reached Ireland I do not exactly know. 
My own notion is that the bulk of them 
reached that country by way of Britain, 
and that they arrived in Britain, like the 
Belgie Gauls later, from the nearest parts 
of the Continent ; for this would be previous 
to the appearance of the Belgic Gauls on 
the western seaboard of Europe ; that is to 
say, at a time when Celtica extended not 
merely to the Seine, but to the Scheldt or 
to the Rhine, if not even further. Then as 
to the time of the coming of the ancestors 
of the Goidels, it has been supposed coinci- 
dent with a period of great movements 
among the Celts of the Continent, in par- 
ticular the movements which resulted, 
among other things, in some of them 
reaching the shores of the Mediterranean 
and penetrating to the heart of the Iberic 
peninsula. Perhaps one would not be far 
wrong in fixing on the seventh and the sixth 
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centuries B.c. as covering the time of the 
coming of the earlier Celts to our shores. 
In Britain I should suppose these earlier 
hordes of Celts to have conquered most of 
the southern half of the island; and the 
Brythonic Celts, when they arrived, may 
have overrun much the same area, pushing 
the Goidelic Celts more and more towards 
the west. Under that pressure it is natural 
to suppose that some of the latter made 
their way to Ireland, but it is quite pos- 
sible that their emigration thither had 
begun before. Some time or other pre- 
vious to the Roman occupation the Bry- 
thonic people of the Ordovices seem to have 
penetrated to the sea between the rivers 
Dovey and Mawddach, displacing probably 
some Goidels, who may have gone to 
the opposite coasts of Ireland; but more 
traces in Irish story appear of invasions on 
the part of the Dumnonii, who possessed 
the coast between Galloway and Argyle. 
These were so situated as to be able to 
assail Ireland both in front and from be- 
hind, and this is countenanced to some ex- 
tent by Irish topography, not to mention 
the long legends extant as to great wars in 
the west of Ireland between the Tuatha 
Dé Danann and invaders including the 
Fir Domnann. I suspect also that it was 
the country of these northern Dumnonians 
which was originally meant by Lochlinn, a 
name interpreted later to mean Norway. 
Such are some of the faint traces of the 
Goidelic invasions of Ireland from Britain, 
but it is possible—perhaps probable—that 
Ireland received settlers on its southern 
coast from the northwest of Gaul at a 


‘comparatively late period, at the time, let 


us say, when Cresar was engaged in crush- 
ing the Veneti and the Aremoric League. 
This has been suggested to me by the name 
of the Usdiz, which probably survives in 
the first syllable of Ossory, denoting a tract 
of country now, roughly speaking, covered 
by the county of Kilkenny, but which may 
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have been considerably larger before the 
Déisi took possession of the baronies of the 
two Decies and other districts now consti- 
tuting the county of Waterford, not to 
mention possible encroachments on the 
part of Munster on a boundary which seems 
to have been sometimes contested. Now 
the Continental name which invites com- 
parison with that of the Usdiz is that of 
the Ostizei, who in the time of Pytheas ap- 
pear to have occupied the northwestern 
end of what afterwards came to be called 
Brittany ; they were also called Ostiones, 
and more commonly Osismi. I see no 
reason to suppose that the ships of the 
Aremoric League could not make the voy- 
age from Brittany to the principal landing- 
places on the south of Ireland from the 
Harbor of Cork to that of Waterford, and 
I gather from Ptolemy’s Geography that 
Ireland was relatively better known on the 
Continent than Britain, although the latter 
has been in a manner connected with the 
Roman world. This I should explain some- 
what as follows: Cesar, who knew very 
little about the west of Britain and prob- 
ably less about Ireland, says that in his 
time the great druidic center of Gaul was 
in the country of the Carnutes, somewhere, 
let us say, near the site of the present town 
of Chartres, that druidism had been intro- 
duced from Britain to Gaul, and that those 
who wished to understand it had to go to 
Britain tostudy. The authors of antiquity 
tell us otherwise nothing about druids in 
Britain, except that Tacitus speaks of such 
in the Annals, in his well-known passage 
as to Suetonius Paulinus landing with his 
troops in Anglesey and the scene of 
slaughter which ensued. Indeed, one may 
go further and say that there is no proof 
that any Belgic or Brythonic people ever 
had druids: they belonged to the Celtican 
Gauls and the Goidelicizing Celts of Britain 
and Ireland, who had probably accepted the 
institution from the Pictish race. At any 
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rate, it is significant that the Life of St, 
Columba introduces the reader to a genuine 
druid at the court of the Pictish king, near 
Inverness, where, as well as on Loch Ness, 
the saint had to contend with him. In any 
case, it is highly probable that druidism 
was no less a living institution in Ireland 
than in the Goidelic and Pictish parts of 
Britain. Presumably it was more so, and 
it may be conjectured that Gaulish stu- 
dents of druidism visited Ireland no less 
than Britain; also, vice versa, that Irish 
druids paid visits to the Celtican part 
of Gaul where druidism flourished on the 
Continent, and, in a word, that there was 
regular intercourse between Gaul and the 
south of Ireland. If the druidsof Ireland, 
who, among other réles, played that of 
schoolmasters and teachers in the country, 
traveled to Celtica, they must have spread 
on the Continent some information about 
their native country, while generations of 
them cannot have returned to Ireland, with 
their druidic pupils, without bringing with 
them some of the arts of civilized life as 
understood in Gaul; among these one must 
rank very decidedly the art of writing, which 
the druids practiced. Now you know the 
usual account given of the ordinary Latin 
for Ireland, namely Hibernia—to wit, that 
it was suggested by such native names as 
that of one of the greatest tribes of that 
country, namely the ’Jodepyoe or Iverni, and 
that it had its v ousted when Latin began 
about the fourth century to write b for v, and 
that an A was then prefixed to make the 
word Hibernia properly connote the wintry 
climate which our sister island had always 


' been supposed to enjoy. But now comes 


the question, where did Pomponius Mela, 
who flourished about the middle of the first 
century, get his Juverna, which Juvenal 
also used? Doubtless from a ‘druid like 
Dalan, or some other educated native of 
Ireland, for what the editors print as Juver- 
na, Iwwerna, or Juverna would appear in 
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ancient manuscripts as JVVERNA or iwuerna, 
in which the first two syllables are spelt 
correctly with v v according to a system of 
spelling well known in Ogmic writing cen- 
turies later. But a particular system of 
spelling seems to me to imply writing, and 
thus one is encouraged to think that the 
Ogam alphabet may have been invented no 
later than the first century in the inter- 
course I have conjectured to have been 
going on between the northwest of Gaul 
and the south of Ireland, where the majority 
of Ogam inscriptions are now found. But 
what has archeology to say on the question 
of such intercourse ? 

After this digression I come back to the 
two main streams of Celtic immigration 
from the same parts of the Continent in 
two different periods of time. The later of 
these introduced the Lingua Brittannica, 
which was practically a dialect of old 
Gaulish; but the affinities of the other 
Celtic language of these islands, the Goi- 
delic, are not so easy to determine. I have 
long thought that I can identify traces of 
it on the Continent, and that its principal 
home was in the region which Pliny called 
Celtica, besbween the Garonne and the Seine. 
I ventured, accordingly, to call it Celtican, 
as the simpler word Celtic had already 
been wedded to a wider signification. 
Since then the existence of that language 
has been placed beyond doubt by the dis- 
covery of fragments of a calendar engraved 
on bronze tablets. This find was made 
about the end of 1897 at a place called 
Coligny, in the department of the Ain, and 
the pieces are now in the museum at Lyons. 
It is difficult to say for certain whether 
Coligny is within the territory once occu- 
pied by the Sequani, or else by the Am- 
barri, a people subject to the dui, who 
were rivals of the Sequani and Arverni. 
The name of the Sequani would seem to 
have belonged to the Celtican language, 
and Mr. Nicholson, in his interpretation of 
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the calendar, has ventured in this instance 
to call it Sequanian. But two inscriptions 
in what appears to be the same language 
have come to light also at a place called Rom, 
in the Deux Sévres and on the Roman road 
from Poitiers to Saintes. This Celtican 
language is to be carefully distinguished 
from Gaulish, but it is not exactly what I 
expected it tobe: it is better. For several 
of the phonetic changes characteristic of 
Goidelic had not taken place in Celtican. 
Among other things it preserves intact the 
Aryan consonant p, which has since mostly 
disappeared in Goidelic, as it had even then 
in Gaulish. This greater conservatism of 
Celtican enables one to refer to it the na- 
tional appellation of the people of the region 
in question, namely that of the Pictones, 
from which it is impossible to sever the name 
of the Picts of Britain and Ireland, who are 
found also called Pictones and Pictanei. Here 
I may mention that Mr. Nicholson calls at- 
tention to instances of tattooing on some of 
the faces on ancient coins belonging to 
Poitou and other parts of western France. 
In the light of the names here in question 
one sees that pictos was a Celtican word of 
the same etymology, and approximately, 
doubtless, of the same meaning, as the 
Latin word pictus, that the Celticans had 
applied it at an early date to the Picts on 
account of their habit of tattooing them- 
selves, and that the Picts had accepted it 
(with its derivative Pictones) so generally 
that by the time when the Norsemen ar- 
rived in the north of Scotland it was the 
name which the natives gave them as that 
by which they called themselves. That is 
practically proved by the Norsemen calling 
Caithness and Sutherland Petta-land, or the 
Land of the Picts, and the sea washing its 
northern shore Pettalands fiorth, which sur- 
vives modified into Pentland Firth. | 
Another Celtican word of great interest 
here has by a mere chance come down in a 
High German manuscript written before — 
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the year 814; it is Chortonicum, and occurs 
among a number of geographical names; 
several of which refer to Gaul, so that Chor- 
tonicum may very well have meant the 
country of the Pictones. At all events, the 
great German philologist, Pott, at once saw 
that it was to be explained by reference to 
the word Cruithne, ‘a Pict,’ with which it 
decidedly goes as distinguished from its 
Brythonic equivalent Prydyn (or the older 
Priten) with an initial p. The Celtican form 
originally meant was some such vocable as 
Qurtonico-n, with the gu which was usual 
in Celtican and early Goidelic, where it 
formed, in fact, one of the most conspicu- 
ous distinctions between those languages 
and Brythonic or Gaulish, in which gu had 
been changed into p. 

My remarks have again run into tiresome 
details, but it is only by attending to such 
small points that one can hope to force 
language to yield us any information in the 
matter of ethnology. It may perhaps help 
in some measure if I sum up what I have 
been trying to say, thus: 

The first race we have found in posses- 
sion of the British Isles consisted of a small, 
swarthy population of mound-dwellers, of 
an unwarlike disposition, much given to 
magic and wizardry, and perhaps of Lappish 
affinities ; its attributes have been exagger- 
ated or otherwise distorted in the evolution 
of the Little People of our fairy tales. 

The next race consisted of a taller, blonder 
people, with blue eyes, who tattooed them- 
selves and fought battles. These tattooed 
or Pictish people made the Mound Folk 
their slaves, and in the long-run their lan- 
guage may be supposed to have been modi- 
fied by habits of speech introduced by those 
- Slaves of theirs from theirown idiom. The 
affinities of these Picts may be called Libyan 
and possibly Iberian. 

Next came the Celts in two great waves 
of immigration, the first of which may have 
arrived as early as the seventh century 
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before our era, and consisted of the real 
ancestors of some of our Goidels of the 
Milesian stock, and the linguistic ancestors 
of all the peoples who have spoken Goidelic. 
That language may be defined as Celtican, 
so modified by the idioms of the population 
which the earlier Celts found in possession, 
that its syntax is no longer Aryan. 

Then, about the third century B.c., came 
from Belgica the linguistic ancestors of the 
peoples who have spoken Brythonic; but in 
the majority of cases connected with modern 
Brythonic they are to be regarded as Goi- 
dels who adopted Brythonic speech, and in 
so doing brought into that language their 
Goidelic idioms, with the result that the 
syntax of insular Brythonic is no less non- 
Aryan than that of Goidelic, as may be 
readily seen by comparing the thoroughly 
Aryan structure of the few sentences of old 
Gaulish extant. 

Those are the races which have been in- 
ferred in the course of these remarks, in 
which I have proceeded on the principle 
that each successive band of conquerors has 
its race, language, and institutions eventu- 
ally more or less modified by contact with 
the race, language, and institutions of those 
whom it has conquered. That looks simple 
enough when stated so, but the result which 
we get proves complicate. In any case, I 
have endeavored in this address to substi- 
tute for the rabble of divinities and demons, 
of fairies and phantoms that disport them- 
selves at large in Celtic legend, a possible 
series of peoples, to each of which should 
be ascribed its own proper attributes. But 
that will only be possible if we can enlist 
the kindly aid of the muse of archeology. 

Joun Ruys. 


CAMPHOR SECRETED BY AN ANIMAL (POLY- 
ZONIUM). 

In the vicinity of Syracuse, New York, 

nine or ten years ago a distinct odor of 

camphor was noticed in connection with a 
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small diplopod, Polyzonium rosalbum,* but as 
this occurred after several hours of miscel- 
laneous collecting in which my hands had 
been in contact with many plants, as well 
as with other myriapods and insects, the or- 
igin of the scent could not be indubitably 
established. The observation was subse- 
quently repeated both in Central New York 
and on Long Island, but there has been 
no opportunity to follow the matter up 
until the present season. Learning that 
Polyzonium is abundant in the town of 
Farmington, Ontario County, New York, I 
asked my friend Mr. Edgar Brown to send 
a number of living specimens to me at 
Washington. These have recently arrived 
in good condition and have made a satis- 
factory exhibition of their camphor-produc- 
ing powers. From a full-grown specimen 
taken between the thumb and finger no 
odor is usually perceptible at first, but as 
the animal struggles to escape, and especi- 
ally if slight pressure be exerted, the char- 
acteristic smell of camphor becomes very 
distinctly appreciable. If a lens be used 
at the same time, a milky fluid is seen to 
exude from the dorsal pores, a pair of 
which is to be found on each segment be- 
hind the fourth. On exposure to the air 
the liquid very quickly takes on a sticky 
consistence and may be pulled out into 
threads half an inch long or more. In ad- 
dition to the smell there is also the flavor 
and sharp burning taste of camphor, lasting 
for a minute or two. The odor is likewise 
not persistent, gradually decreasing and 
finally disappearing in a short time. 

To eliminate any possibility of error re- 
garding the odor or the material it repre- 
sents, the animals were submitted to Dr. 
Oscar Loew who agrees to the diagnosis 
and informs me that no other substance is 
recorded as having an odor likely to be 
mistaken for that of camphor, + and that 

* Octoglena bivirgata Wood is probably a synonym. 

t In this connection it may be noted that while 
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the existence of camphor as an animal se- 
cretion is still quite unknown. This does 
not, of course, exclude the possibility that 
a new compound is involved, but, as Dr. 
Loew admits, a chemical analysis of this 
animal camphor would require many thou- 
sands of the myriapods, while the human 
nose furnishes, after all, one of the most 
delicate of chemical tests. For present 
purposes, then, we must admit camphor as 
an animal as well as a vegetable substance. 

In the economy of the secreting animal, 
camphor is undoubtedly to be looked upon 
as a physiological substitute for the prussic 
or hydrocyanic acid employed in the myria- 
pods of the order Merocheeta ( Polydesmus and 
its allies) asa means of defense. The liquid 
is secreted in special glands opening on 
the surface of the segments at the so-called 
repugnatorial pores. In these flattened, 
twenty-segmented forms, as in Polyzonium, 
the repugnatorial secretion seems merely to 
well up in the pores and spread itself or 
stand in globules on the surface, whence it 
evaporates into the air and serves its pur- 
pose merely through the strong pungent 
odor. But in the cylindrical or Iuliform 
types of Diplopoda, and particularly in the 
large tropical genera Spirobolus and Spiro- 
streptus, the repugnatorial apparatus is 
much more highly developed, so that the 
animals are able to eject to a distance of 
several inches a spray of a substance hay- 
ing a very powerful, acrid odor quite differ- 
ent from that of prussic acid. This im- 
camphor has been known hitherto only as a vegetable 
product it is not confined to a single plant or natural 
order. The principal commercial supplies come from 
Cinnamomum camphora of the family Lauracex, a 
near relative of the cinnamon, but the Borneo cam- 
phor is differently formed by a tree ( Dryobalanops 
aromatica) of the family Dipterocarpaceze, while still 
another source is said to be Blumea balsamifera, a 
Chinese composite herb. These substances as well as 
the artificial camphor produced from spirit of turpen- 
tine and hydrochloric acid, though not identical in 
composition nor in physical properties, are closely re- 
lated by their chemical structure. 
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pregnates the atmosphere and frequently 
causes a smarting sensation in the eyes and 
nose, even when the animals are held at 
arm’s length. At close range the eyes 
would certainly be most painfully if not 
seriously affected, and such injury is prob- 
ably the ground for the fear in which large 
diplopods are held by the natives of many 
tropical countries, although the creatures 
are otherwise quite harmless and may be 
handled with impunity. In Porto Rico, 
for instance, it is universally believed that 
the local Spirobolus has a deadly sting in its 
tail. 

When the repugnatorial liquid comes in 
contact with the skin of the hands a yel- 
lowish-green stain results, which gradually 
deepens to a dull purple. In one instance 
after collecting a considerable number of 
large Spirostrepti at Conakry, Senegambia, 
my hands, although washed soon after, be- 
came very deeply colored and the skin 
peeled from the stained areas a few days 
afterward. As is well known to students 
of the group, the alcohol in which these 
large diplopods are collected takes on similar 
colors, yellowish green at first, changing to 
a very deep purplish red, and has a char- 
acteristic disagreeable odor different from 
that of the living animal, but still in some 
respects suggesting it. This odor Dr. Loew 
considered similar to that of pyridine, 
though the presence of that substance 
might possibly be due to a taint of ‘ denat- 
uralized’ German alcohol and would not 
explain the corrosive action of the fresh 
fluid upon the cells of the epidermis, which 
fact denotes a peculiarity of chemical ac- 
tion known in very few organic compounds, 
and possessed neither by prussic nor by 
formic acid, now recognized as the poison 
of the centipedes as of many other ani- 
mals. 

The volatile character of the fluid, or at 
least of its active constituents, is also as 
apparent in Spirostreptus and Spirobolus as 


SCIENCE. 


[N. S. Vou. XII. No. 301. 


in Polyzonium and Polydesmus. Until dis- 
turbed and roused to defensive efforts the 
creatures are nearly or quite odorless, and 
some will bear considerable handling before 
discharging their batteries. Indeed that 
operation can scarcely be supposed to give 
pleasure to the animal since its own fumes 
are soon fatal when it is confined with them 
in a bottle or small box. The same is also 
true of Polydesmus, the ability to secrete Prus- 
sie acid involving no immunity to that poison 
when the creature is obliged to breathe its 
own gaseous secretion in a closed space. 
The possibility that a certain amount of re- 
sistance to prussic acid may, however, be 
developed in other animals is suggested by 
reliable testimony to the effect that one of 
the monkeys native in Liberia is fond of 
the locally common species of Oxydesmus 
(flavomarginatus, medius and grayi). There 
was no opportunity for me to verify this 
information, but places where the leaves 
and vegetable debris had been upturned, 
declaredly by the monkey in searching for 
his prey, were pointed out to me in the for- 
est, and the flesh of the animal is commonly 
believed to have the odor of Oxydesmus and 
to be bitter, poisonous and inedible because 
of this remarkable and unique food habit, 
on which point the observation and opin- 
ion of the natives might be expected to 
be conclusive, nothing being refused by 
them which could by any possibility be 
eaten. 

Direct exposure to the light and heat of 
the sun is also speedily fatal to many Dip- 
lopoda. In the case of small and delicate 
species this might not seem suprisirg, but 
the very large and heavily armored Spiroboli 
and Spirosirepti are also unable to recover 
after full illumination fora short time. In 
ten or fifteen minutes they are often quite 
dead. That this susceptibility may prove 
to be the result of some chemical change 
or dissociation of the stored repugnatorial 
fluid is apparently indicated by the fact that 
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animals killed by exposure to the sun do 
not stain the alcohol as described above, 
the repugnatorial fluid having oozed out 
and been evaporated from the surface of the 
segments. This suggests a further possi- 
bility that the material elaborated in the 
repugnatorial glands may not attain its. 
final and effective composition until di- 
rectly or indirectly acted upon by the air. 
Camphor would furnish a somewhat differ- 
ent and probably more difficult problem, for 
though not actively poisonous to us, its 
fumes seem to have a very detrimental 
effect upon many of the tracheate Ar- 
thropoda. Thatsome of the predaceous in- 
sects might be active enemies of such an 
animal as Polyzonium is entirely possible, 
but it is also to be considered that the small 
as well as the large Diplopoda may owe to 
their repugnatorial secretions their com- 
parative immunity from mites and other 
parasites which commonly attack animals 
of similar habits. The larger forms are not 
entirely immune from mites, but when these 
are found they seem always to be confined 
to the immediate neighborhood of the head, 
never occurring on the poriferous segments. 

This susceptibility to injury from expo- 
sure to sunlight may prove to be an expla- 
nation of the hitherto not obvious utility of 
the eyes of the Diplopoda, which are more 
sensitive spots, probably quite incapable of 
effective vision, though possibly of service 
in seeking shelter. Perhaps some causal 
relation may also be found in the fact that 
in the large order Merocheta, where Prussic 
acid is secreted, eyes are entirely wanting, 
though absent only in a few subterranean 
species of other groups. This absence of 
eyes also renders apparently meaningless 
the fact recorded by Bruner and Kenyon,* 


* Bruner, Insect Life, 1891, III., 319, describes a 
yellow spot near the lateral edge of each carine as 
luminous. Kenyon, Publications of the Nebraska 
Academy of Science, 1893, 16, doubts whether the 
luminosity belongs to the repugnatorial secretion be- 
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that the repugnatorial secretion of a Ne- 
braska species is luminous. From the sex- 
ual standpoint the odor might have a func- 
tion though the light were merely incidental, 
but when the nocturnal habits of the ani- 
mals are considered, phosphorescence may 
be looked upon as affording a protection 
additional to that of the odor of the re- 
pugnatorial liquid. 

In the preceding discussion there has 
been no intention to imply that the repug- 
natorial secretion of Spirobolus is the same 
as that of Spirostreptus, though there seems 
to be greater similarity than with Polydes- 
mus. Moreover the milky and particularly 
malodorous liquid excreted by Spirostrephon 
lactarium and probably by other members of 
the family Lysiopetalide is also obviously 
different from any of the others, so that the 
elaboration by the class Diplopoda of at 
least four repugnatorial compounds seems 
certain, and the idea that Prussic acid is 
manufactured by all the pore-bearing Di- 
plopoda is shown to be a quite unwarranted 
generalization. 

Two other substances of similar quality 
and function may be of interest in this con- 
nection. One is to be found in the material 
forcibly ejected by the so-called ‘nasuti’ caste 
or soldiers of termites of the genus Ptyotermes. 
There are several such species in Liberia, 
the largest, P. liberiensis, being deeper brown 
than the others and having the soldiers of 
such size that the jets of liquid can by care- 
ful observation be seen by the naked eye. 
The fluid, which is secreted in a special ce- 
phalic gland, is clear and watery and does 
not stain the hands, though alcohol in which 
the insects are collected becomes dark 
brown. A smarting sensation in the eyes 
cause it is described as confined to stationary spots. 
But in a state of rest it could be expected that only 
small quantities of the repugnatorial fluid would be 
continuously given off, and evaporation would take 
place in the cavity of the pore. Kenyon calls the species 


Fontaria luminosa, but a study of his specimens shows 
that the generic affinity is rather remote. 
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and nose is also distinctly appreciable. The 
odor is even more disagreeably pungent and 
penetrating than that of Spirostreptus and 
has an almost nauseating quality which 
pervades the nests and galleries of the spe- 
cies and can readily be detected in houses 
attacked by this termite. [Isonitriles ?] 
Like the secretion of Polyzonium the liquid 
becomes sticky on exposure to the air, and 
the insect enemies upon which it is squirted 
have their antenne stuck to their bodies and 
are otherwise disabled. 

Another comparable secretion exists in 
the suborder Geophiloidea of the class Chil- 
opoda which includes the centipedes and 
their allies, now no longer supposed to have 
more than the remotest affinity with the 
Diplopoda. The Geophiloidea are long, 
slender, carnivorous animals, having from 
31 to 173 leg-bearing segments, the number 
being always uneven. They live in the 
ground or in the crevices of decaying wood, 
coming to the surface only at night. In 
nearly all the species the ventral plate of 
each segment is perforated by minute pores 
which are the openings of unicellular glands. 
In one species, Orphneus phosphoreus, com- 
mon in the tropics, the secretion which 
flows from these pores has attracted consid- 
erable attention because of its brilliant 
luminosity, the animal leaving behind it a 
trail of greenish light. Several other spe- 
cies of different families are known to give 
off light and that power is probably general 
in the suborder. Although supposed to be 
a sexual phenomenon, the purpose of this 
luminosity, as in the diplopod mentioned 
above, is scarcely thus explainable, since 
all the Geophiloidea are, like the Merocheta, 
quite eyeless. The parallel goes, moreover, 
a step farther, since the liquid which exudes 
from the ventral spores of the Geophiloidea* 


* This observation was made and has been verified 
on two or three occasions with Geophilus rubens Say, 
of which G. cephalicus Wood isa synonyn. The spe- 
cies is common in northeastern North America. 
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has also an odor closely similar if not iden- 
tical with that of prussic acid, though like 
the repugnatorial fluid of Polyzonium and 
Ptyotermes it soon assumes an elastic con- 
sistence and may be drawn out in threads. 
Whether this material has anything to do 
with the webs which the Geophiloidea are 
said to spin is not known, but the general 
function is probably repugnatorial and in 
this the luminous quality might also be of 
use. The tendency of so many of these 
secretions to become fibrillar also sug- 
gests mention of the fact that in the dip- 
lopod suborder Chordeumatoidea, where re- 
pugnatorial pores are absent, silk-glands 
are present, though they can scarcely 
have any morphological relationship to the 
pores. 

But leaving these unknown substances 
out of further account, the fact that cam- 
phor and prussic acid are quite unrelated 
chemically is a matter of interest from the 
evolutionary standpoint. No doubt has 
ever been expressed that the repugnatorial 
pores are exact homologues throughout the 
class Diplopoda, outside of which no mor- 
phological equivalents have been recog- 
nized. That organs of common origin 
should produce for the same purposes sub- 
stances so utterly unlike is a fact that seems 
very difficult of explanation by existing 
theories, either from the biological or from 
the chemical standpoint. For the equip- 
ment of pores derived from a common an- 
cestral type and having maintained their 
repugnatorial function, it would seem 
necessary to predicate a gradual change of 
secretion from camphor to prussic acid or 
from prussic acid to camphor, or from some 
intermediate substance to these two and to 
the other unknown derivatives. We have, 
in faet, a chemico-biological question which 
can be placed ona genuine phylogenetic 
basis, the problem being to construct a 
chain of evil smelling or at least aromatic 
substances to connect camphor with prussic 
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acid and pyridine or whatever the unknown 
quantities may prove to be. 

Returning to the camphor-producing 
animal, it may be noted that Polyzonium is 
a circumpolar genus and is represented in 
Europe by P. germanicum, with which our 
American form is closely related if not 
identical. That the nature of the secretion 
should have remained undiscovered is not 
suprising in view of the fact that the animal 
is small (15 by 2 mm.) and of very retiring 
habits, affecting only the humus of moist, 
undisturbed forest regions. Moreover it has 
a very peculiar appearance and would 
generally be taken for a worm or a small 
slug rather than for a myriapod, and may 
not give off its repugnatorial secretion un- 
less injured. Taxonomically it is looked 
upon as the type of a distinct family, Poly- 
zonids, also of a suborder, Polyzonoidea, 
in which it is, however, associated with a 
tropical family, Siphonotide. With two 
other suborders also consisting of few genera 
and few and local species, but having a wide 
general distribution, the order Colobognatha 
is made up. This has been found to differ* 
from other diplopods, not only in the posses- 
sion of many primitive characters, but in 
having the copulatory legs not truly homol- 
ogous, a very reliable indication of long 
separation in evolutionary history. Of 
course this is no reason for supposing that 
Polyzonium has preserved the ancestral type 
of repugnatorial secretion, particularly in 
view of the fact that camphor is a much 
more complex substance than prussic acid. 
That the biological affinity is thus remote, 
may, however, encourage the chemists by 
providing all the time necessary for any 
succession of reactions they may see fit to 
predicate. 

O. F. Coox. 

WASHINGTON, D. C. 


***A new Character in the Colobognatha, with 
drawings of Siphonotus,’’ Ameriean Naturalist, Oct. 
1896, xxx, 839-844. 
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PROGRESS IN METEOROLOGICAL KITE 
FLYING. 


TuE value of the kite in meteorological 
research is now universally recognized. As 
a result of improvements in apparatus and 
methods successively greater heights have 
been reached until within the past fifteen 
months, 4300 meters or higher has been 
reached by Teisserenc de Bort, in France, 
while at Blue Hill Observatory in this 
country, 4,850 meters was attained on July 
19,1900. This last height is greater than 
that of any American balloon ascension 
where accurate observations were made. 
Since meteorological kite flying may be 
said to have begun practically within the 
past seven years, it is improbable that the 
limits of maximum height or of efficient 
work have been reached ; for as yet but few 
individuals or institutions have undertaken 
such work on an adequate scale. 

The work at Blue Hill during the past 
year indicates that improvement may be 
expected (1) as a result of further modify- 
ing the kite and (2) from experiments to 
determine the size of wire best adapted for 
use as line. 

The original Hargrave kite with flat lift- 
ing surfaces usually attained an angular 
altitude of 54° to 56° when flown from a 
short line. The addition of an _ inter- 
mediate lifting surface in the front cell 
possibly increased this average altitude to 
58° or 59° but rendered the kite unstable. 
In winds of 15 meters per second, or 
higher, the flat surfaced kites are driven 
downward by the increase of pressure 
upon the front edges of the cells, high 
flights being possible only during favor- 
able conditions. By the addition of rigid 
curved sustaining surfaces the altitude 
reached by the best kites is now about 
66°, and the average of several kites is 
about 64°. The effect of wind pressure on 
the edges of the cells does not seriously 
affect the altitude until the velocity of the 
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wind exceeds 20 meters per second (true 
velocity). 

When the kite flies at an altitude of 65° 
its vertical height is about 90 per cent. of the 
length of the flyingline. Greater efficiency 
is desirable, but at these steep altitudes the 
kite is not always easily or safely managed 
when near the ground, especially in variable 
winds, or when the kite is being reeled in. 
In the latter case any slight pull upon the 
line brings the kite beyond the zenith, 
where it becomes unstable and difficult to 
handle safely. Refinements in construction 
may probably remove this defect, but at 
present it does not seem likely that any 
great improvement in stability or efficiency 
may be expected very soon. It is very de- 
sirable to know what form of curve for the 
lifting surfaces is most efficient, also if a 
lighter, stronger and more easily built frame 
may be developed. 

At present, kites strong enough to with- 
stand winds of 20 to 30 meters per second 
or higher require a velocity of 5 meters per 
second or higher to lift them with the me- 
teorograph ; and since the larger kites are 
heavier per unit area than the smaller ones 
it does not seem desirable to construct kites 
having an area exceeding 9 square meters. 
Moreover, such large kites are difficult to 
handle in high winds. 

Steel music wire remains the best mate- 
rial for line, although efforts have been made 
without success to obtain material of greater 
tensile strength. At the beginning of the 
use of wire at Blue Hill, in 1896, it seemed 
best to use a small wire, since the smaller 
wires are slightly stronger, weight for 
weight, than the larger; and with the ex- 
ception of a short piece of No. 11 wire pur- 
chased for trial, No. 14 wire alone was 
employed until February, 1900, when 7000 
meters of No. 17 wire were obtained. Tests 
of the three sizes of wire showed that when 
the smallest wire was employed, the limit 
of safe working strain was reached before 
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the angular altitude of the kites became as 
high as that reached when the largest wire 
was employed, although the larger wires 
were appreciably heavier for the same 
strength than the smaller. To determine, 
if possible, the size of wire best adapted for 
use, the tensile strengths and weights of all 
sizes of music wire larger than No. 10 were 
obtained from two leading manufacturers, 
and are given in the accompanying table. 
The data from the different sources did not 
agree exactly and the figures in the table 
are averages. 


DIAMETER, WEIGHT AND TENSILE STRENGTH 
OF MUSIC WIRE USEFUL AS KITE LINE, 


Music Wire Diameter (in Tensile 
Gauge Millime- (in Kilo- Strength (in 
Number. ters). grams). Kilograms). 
10 61 2.16 85 
11 66 2.60 97 
12 71 3.08 113 
13 76 3.56 126 
i4 81 4.00 140 
15 .86 4.52 148 
16 91 5.00 162 
17 -97 5.71 178 
18 1.02 6.37 189 
19 1.07 6.94 203 
20 1.12 7.46 223 
21 1.17 8.33 236 
22 1.22 9.09 256 
23 1.29 10.00 281 
24 1.40 11.48 311 
25 1.50 13.51 350 
26 1.60 15.63 402 
27 1.70 17.54 450 
28 1.80 20.00 533 
29 1.88 22.22 590 
30 | 1.98 24.39 657 


A careful examination of all the data 
shows that the cause of the greater effi- 
ciency of the larger wires is that they pre- 
sent relatively less surface to the wind than 
do the smaller; and that, instead of being 
an insignificant effect, as some have sup- 
posed, the pressure of the wind upon the 
wire is a most importantone. The surface 
of a No. 17 wire presented td the wind is 
nearly one square meter for each thousand 
meters of length ; and since, in very high 
flights 8,000 to 12,000 meters of wire are in 
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the air, the total pressure of the wind must 
be very great and its tendency is always to 
drive the wire and kites to a lower altitude. 
Wind pressures of 30 to 50 kilograms per 
square meter of surface exposed normally to 
the wind are not uncommon, and it appears 
that the line presenting the smallest surface, 
relative to weight, is the one best to employ. 
Considering the wire alone, there is an ad- 
vantage in using the largest size of wire, 
but there appears to be a practical limit to 
the number of kites that may be efficiently 
employed on one line. At Blue Hill, at 
present, the average number of kites em- 
ployed at one time is six—three large and 
three small—having a total lifting surface of 
less than 30 square meters. Since it is not 
desirable to increase the size of the kites, 
the increased power required to lift a larger 
wire must be derived from a number of the 
largest kites now used ; and since more than 
eight kites can seldom be used to advantage, 
it appears that a No. 25 or a No. 26 wire will 
give the best results, until there can be ob- 
tained better kites capable of lifting a larger 
wire. It is also probable that a line made 
up of several different sizes of wire may be 
more efficient than one of uniform size. 
The present maximum height (4,850 me- 
ters) in all probability is not the highest at- 
tainable with No. 17 wire, and while it is 
unsafe to predict the result of future ex- 
periment, it now seems likely that, with a 
stronger line and kites of greatest efficiency, 
heights exceeding 6,000 meters are within 
reach. Moreover, flights to elevations of 
4,000 meters or higher could be made more 
quickly and easily than at present. 


S. P. Feraeusson. 
BLUE HILL OBSERVATORY, 
September 12, 1900. 


SCIENTIFIC BOOKS. 
THE PUBLICATIONS OF THE VOLTA BUREAU. 


WHILE the Volta Bureau was founded, by 
Alexander Graham Bell, ‘for the increase and 
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diffusion of knowledge relating to the deaf,’ 
with a philanthropic desire to promote their 
welfare, the publications of the bureau will in- 
terest students in many departments of science, 
and the purpose of this review is to call atten- 
tion to some of the general bearings of two of 
these publications. 

I. The Helen Keller Souvenir (2) Commemora- 
ting the Harvard Final Examination for Rad- 
cliffe College, June, 1899. By A. GRAHAM 
BELL, ANNIE M. SULLIVAN, and others. 

It is less remarkable that Helen Keller, who 
was born blind as well as deaf, has passed the 
examinations for admission to Harvard Univer- 
sity, ‘with credit in advanced Latin’; than that 
she has become so familiar with the use of lan- 
guage that she finds no more difficulty in the 
work of the college class-room than any other 
bright student. 

The way in which this result has been reached, 
in the face of such difficulties, should be studied 
by all teachers, not only for their encourage- 
ment, but because they will find in it an illus- 
tration of the requisites which are essential for 
all successful instruction. 

Her first teacher, Miss Sullivan, speaking of 
her at the age of twelve, or thereabouts, says 
that while her accomplishments seem marvelous 
to many, they ‘‘ consist only in her being able 
to speak and write the language of her coun- 
try with greater ease and fluency than the 
average seeing and hearing child of her age.’’ 
Miss Sullivan asks whether we may not hope 
for similar results with children who are so 
fortunate as to have eyes and ears with which 
to see and hear, and all who are familiar with 
the lamentable failure of a common school edu- 
cation to give command of the English language 
must feel an interest in the answer. 

Helen Keller was not taught the use of lang- 
uage. She was put into the way to discover its 
meaning, and was left to make the discovery 
for herself, as every normal child does, and 
as we find out everything else that is worth 
knowing. But while normal children make 
this discovery at too early an age to be able to 
tell us about it, Helen did not make it until 
she had enough maturity of mind to reflect 
upon it, and enough natural knowledge to know 
her need of it, and to understand its value. 
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All students of psychology will be interested 
in her account of the discovery that things 
have names and that one name may stand for 
several things of a kind. She had been taken 
to the pump-house to feel the water as it gushed 
from the pump, and as she was enjoying the 
pleasant sensation, I (Miss Sullivan) spelled the 
word water in her hand, and instantly the 
secret of language was revealed to her. Helen 
says: ‘‘That word, meaning water, startled 
my soul, and it awoke full of the spirit of the 
morning, full of joyous, exultant song. Until 
that day my mind had been like a darkened 
chamber, waiting for words to enter, and light 
the lamp, which is thought.’’ 

The guiding principle of her early education 
was this aphoristic precept by Professor Bell : 
‘*T would have a deaf child read books in order 
to learn the language, instead of learning the 
language in order to read books.’’ It is by 
imitation that language is acquired, and it may 
be that it was Helen’s good fortune that she 
was not able to copy from the feeble and ill-con- 
sidered efforts to talk English, which make up 
ordinary conversation. 

‘* The great principle that Miss Sullivan seems 
to have had in mind,’’ says Professor Bell, ‘‘in 
the instruction of Helen, is one that appears 
obvious enough when it is once formulated, and 
one with which we are all familiar as the prin- 
ciple involved in the acquisition of language by 
ordinary hearing and speaking children. I 
talked to her almost incessantly in her waking 
hours’’; says Miss Suilivan, ‘‘ spelled into her 
hand a description of what was transpiring 
around us, what I saw, was doing, what others 
were doing—anything, everything. Of course, 
in doing this, I used multitudes of words she 
did not understand at the time, and the exact 
definition of which I did not stop to explain. I 
gave her books printed in raised letters long 
before she could read them, and she would 
amuse herself for hours each day in carefully 
passing her fingers over the words searching for 
such as she knew, and she would scream with 
delight whenever she found one. Helen’s re- 
markable command of language is due to the 
fact that books printed in raised letters were 
placed in her hands as soon as she knew the 
formation of the letters. It is not necessary 
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that a child should understand every word in a 
book before he can read it with pleasure and 
profit. Helen drank in language which she 
at first could not understand, and it remained 
in her mind until needed, when it fitted itself 
naturally and easily into her conversation and 
compositions. Thus she drew her vocabulary 
from the best sources, standard literature, and 
when the occasion came she was able to use it 
without effort. She has had the best and purest 
models presented to her, and her conversation 
and her writings are unconscious reproductions 
of what she has read.’’ 

So well had Miss Sullivan done her work that 
the instructor who prepared Helen for college 
says: ‘*I read Shakespeare with her, and she 
showed the greatest pleasure in the light and 
amusing touches in ‘As You Like It,’ as well 
as in the serious passages of ‘King Henry 
V.’ We took up Burke’s celebrated speech on 
Conciliation with the Colonies, and every point 
made an impression. The political bearing of 
the arguments, the justice or injustice of this or 
that, the history of the times, the characters of 
the actors, the meaning of the words and the 
peculiarities of style, all came under review, 
whether I wished it or not, by the force of 
Helen’s interest.’’ In the list of words which 
she understood without explanation are policy, 
impunity, immunity, dragooning, illation, in- 
quisition, acquiesces, mediately, congruity, etc. 


II. Marriages of the Deaf in America ; an Inquiry 
concerning the Results of Marriages of the 
Deaf in America. By EDWARD ALLEN 
Fay. 

Few books on the inheritance of human 
faculties are more important than this volume 
which Professor Fay has prepared as the result 
of researches which have been carried on under 
the auspices and through the aid of the Volta 
Bureau. It is by far the most conclusive proof 
which has ever been obtained that there is no 
inheritance of acquired characters, so far at 
least as the inheritance of deafness is in ques- 
tion, for while Professsr Fay proves that the 
marriage of deaf persons without deaf relatives 
is no more likely to result in deaf children than 
any marriage in the community at large, the 
intermarriage of hearing persons who have deaf 
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relatives is just as likely to result in deaf chil- 
dren as a marriage of the deaf. 

The report will be welcomed by all students 
of inheritance from the scientific standpoint ; 
although it was undertaken and has been carried 
on, we are told, ‘‘in the hope that it might be 
of service to the deaf, and to society by settling 
definitely the question whether or not the deaf 
are more liable than hearing persons to have deaf 
children; and if it should appear that, notwith- 
standing the numerous instances to the contrary, 
they are more liable to this result, by ascer- 
taining whether or not the liability is increased 
by the marriage of the deaf with one another ; 
also whether certain classes of the deaf, how- 
ever married, are more liable than others to 
have deaf children ; and, if this should prove 
to be the case, by determining how these classes 
are respectively composed, so that as a result 
of the conclusions reached, in many instances 
deaf persons might be advised to follow the 
choice of their own hearts in marriage, with no 
restrictions whatever, except such as should 
influence all right-minded persons in this im- 
portant matter; while in cases where the deaf- 
ness of the parent was unquestionably more 
liable than in others to reappear in the off- 
spring, the persons interested might be effect- 
ively warned in time of the danger in- 
curred,”’ 

The tables of facts regarding the deaf which 
make up most of the report are accompanied by 
a thorough and exhaustive analysis, which 
shows that this practical philanthropic purpose 
has been accomplished, and that Professor Fay 
is now able to give to those deaf persons who 
contemplate marriage advice which has the 
value of scientific demonstration. 

Professor Bell has shown that marriages of 
the deaf are more common in America than in 
Europe, that they have increased at a higher 
rate of progression during the present century, 
that the probability of deaf children is much 
greater among the deaf than in the community 
at large, and that deafness—not mere hardness 
of hearing, but what is called ‘deaf dumb- 
ness ’—is also increasing among us, and that 
we are threatened with a deaf variety of the 
human race. At the same time, it is clear that 
the probability of deaf children is not equally 
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great among all deaf persons who marry and 
have children. A person who has lost hearing 
by accident or disease, at however early an age, 
may possibly be in no more danger of trans- 
mitting the peculiarity than one who has lost 
an eye or anarm. It is therefore highly impor- 
tant, in the interest of the deaf as well as in the 
interest of the community, to determine the 
conditions which are favorable and those which 
are unfavorable to the hereditary transmission 
of deafness. 

This report contains more than three hundred 
and fifty pages of statistical information, giving, 
for some 8,000 deaf persons who have married, 
data regarding the origin of their deafness, the: 
hearing or deafness of the partner in marriage, 
the date of marriage, the number of children, 
the number of deaf children, a record as to the 
hearing or deafness of brothers and sisters, and 
information as to the existence of other deaf 
relatives. These tables, which contain a record 
of the marriages of the deaf far larger than all 
previous records put together, are of great 
interest to all students of inheritance, but their 
motive is philanthropic rather than scientific. 

While deaf persons are much more likely to 
have hearing children than to have deaf chil- 
dren, they are much more likely than ordinary 
normal-hearing persons to have deaf children. 
Less than one-tenth of one per cent. of all the 
children of normal parents are deaf, but if one 
or both parents are deaf, nearly nine per cent. 
of all the children are deaf. In other words, a 
normal-hearing pair have no reason to fear that 
a deaf child will be born to them unless they 
have more than a thousand children; while if 
one parent or both are deaf, and they have 
eleven children, they may, on the average, ex- 
pect to have one deaf child. 

The probability of deaf children is not, how- 
ever, equally great for all deaf persons, since it 
depends upon the character of the parental 
deafness. Marriages of the congenitally deaf, 
that is, of persons who have never, at any time 
in their lives, shown evidence of hearing, are 
far more likely to result in deaf offspring than 
marriages of the adventitiously deaf, that is, of 
those who have once heard and have sub- 
sequently lost their hearing. Of 526 marriages 
between a congenitally deaf person and a con- 
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genitally deaf or a hearing partner, 111, or 21 
per cent. resulted in deaf offspring; and 20 per 
cent. of the children, or one in each five, were 
deaf; while of 1,155 marriages where one 
partner was adventitiously deaf and the other 
adventitiously deaf or hearing, only 40, or 3} 
per cent., resulted in deaf offspring; and only 
2 per cent. of the children, or one in each fifty, 
were deaf. 

If it were possible to draw this line with 
rigorous accuracy, and to divide all the deaf 
into these two classes, all deaf persons with a 
marked probability of deaf children would be 
found in the first class, while the members of 
the second class, the adventitiously deaf, would 
have little reason to fear the transmission of 
their deafness to posterity ; but, as a practical 
matter, it is not possible to draw this line with 
scientific exactness. Deafness is not usually 
discovered until the child has reached the age 
when children usually begin to talk ; and it is 
difficult to determine whether the hearing has 
been destroyed during this period or has been 
deficient from the first. If the child has suffered 
from some disease which is known to frequently 
result in deafness, the case is regarded as ad- 
ventitious, although it may possibly be con- 
genital. If, on the other hand, no such disease 
has been observed, the case is likely to be 
regarded as congenital ; but it is, perhaps, just 
as likely that hearing has been lost in conse- 
quence of some unnoticed inflammation of some 
part of the auditory apparatus, occurring at 
some time before the deafness was discovered. 
In fact, one who, having heard, afterwards be- 
comes deaf as the effect of disease, may be an 
example of congenital deafness. When deafness 
is said to be inherited, it is not actual deafness, 
but some constitutional weakness or suscepti- 
bility to disease that is transmitted, and a child 
who has heard and has afterwards lost its hear- 
ing may, while regarded as a case of adven- 
titious deafness, have the same significance in 
inheritance as one born deaf. 

The term ‘congenitally deaf’ usually means 
‘supposed to be congenitally deaf,’ and ‘ad- 
ventitiously deaf’ often means ‘supposed to 
be adventitiously deaf.’ Some more accurate 
method of classifying the deaf must be em- 
ployed before we can clearly express the prob- 


[N. 8. Vou. XII. No. 301, 


ability of deaf children in any given marriage 
of the deaf. 

It is well known that deafness often prevails 
in families ; that deaf persons often have deaf 
relatives; and the arrangement of the deaf- 
married persons, according to the existence or 
non-existence of deaf relatives gives results 
which are most instructive. 

In 487 marriages of deaf persons where both 
partners in marriage had deaf relatives, more 
than 25 per cent., or one in four, resulted in 
deaf offspring ; and more than 20 per cent., or 
one child in each five, were deaf. In 471 mar- 
riages where neither partner had deaf relatives, 
only 24 per cent. resulted in deaf children, and 
only one child in each hundred was born deaf 
(1} per cent.). When we consider how few 
persons especially in America, where changes 
of residence are frequent, are acquainted with 
the condition of all their relatives, it is not im- 
probable that there were unknown or unre- 
ported deaf relatives in some of these marriages 
and that marriages of this class are even less 
likely to result in deaf offspring than the tables 
indicate. 

Indeed, Professor Fay is led to the conclusion 
that even when deafness is congenital, it should 
not be regarded as a bar to marriage if neither 
of the partners in marriage has deaf relatives 
since the tendency to transmit deafness if it ex- 
ists at all, is very slight. On the other hand, 
the marriage of a deaf person to a hearing per- 
son with deaf relatives is much more hazardous 
than the intermarriage of deaf persons without 
deaf relatives. In fact, careful study of the 
tables indicates that the marriage of two hear- 
ing persons who have deaf relatives is just as 
likely to result in deaf offspring as the inter- 
marriage of two deaf persons who have deaf 
relatives. Taking all the marriages of a year’s 
standing or longer of which the results have 
been reported, where both the parents had deaf 
relatives, more than 25 per cent. of the mar- 
riages resulted in deaf offspring, and the pro- 
portion of deaf children born to them is 20.9 
per cent. ; where one of the parents has deaf 
relatives while the other has not, the propor- 
tion of marriages resulting in deaf offspring is 
6.6 per cent. ; where neither of them had deaf 
relatives only 2.3 per cent. of the marriages 
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resulted in deaf offspring ; and the proportion 
of deaf children born therefrom is 1.2 per cent. 
The actual percentage of marriages resulting in 
deaf offspring, and the number of deaf chil- 
dren born therefrom, when neither of the 
parents has deaf relatives, may be even smaller 
than these figures indicate; for in some cases 
the statement that neither parent had deaf 
relatives is not well authenticated, and in all of 
them there is the possibility that there may 
have been deaf relatives who were unknown to 
the person who filled out the record-blanks. 
Professor Fay is led to believe, from the study 
of the records, that the probability of deaf 
children, where neither parent had deaf rela- 
tives, is very slight, perhaps no greater than in 
ordinary marriages. 

The marriages of the deaf most liable to re- 
sult in deaf offspring are those in which the 
partners are related by consanguinity. Thirty- 
one such marriages are reported in the mar- 
riage records, and of these 14, or 45.1 per 
cent., resulted in deaf offspring. One hundred 
children were born from these thirty-one mar- 
riages, and of these 30, or 30 per cent., were 
deaf. It is, therefore, exceedingly dangerous 
for a deaf person to marry a blood relative, no 
matter what the character or degree of the re- 
lationship may be, and no matter whether the 
relative is deaf or hearing, nor whether the 
deafness of either or both or neither of the 
parents is congenital, nor whether either or both 
or neither of them have other deaf relatives. 

The student of inheritance will, no doubt, 
be disposed to state this conclusion in more 
general terms, and to assert that the consan- 
guineous marriage of one who has any consti- 
tutional infirmity or defect is imprudent and 
inadmissible, and that since no one can be sure 
that both parties to a contemplated marriage 
are constitutionally sound in all respects, no 
consanguineous marriage is permissible. 

The writer of this review prepared, by re- 
quest, some twelve years ago, an essay on the 
conditions which are necessary for the produc- 
tion of a deaf variety of the human race, 
which was printed in the Report of the Royal 
Commission on the Blind, the Deaf and Dumb, 
etc. London, 1889. 

In this essay he gave reasons for holding the 
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only necessary condition to be that successive 
generations of persons—either deaf or hearing 
—with deaf relatives should marry and have > 
children. 

This opinion was so much opposed to the 
views on inheritance which were current at 
that day that none of the eminent men of 
science—seven in number—who prepared essays 
upon the same subject, gave it any support, or 
even took it into consideration. Most of them, 
indeed, held that a deaf variety of the human 
race may be expected to result from the inter- 
marriage of successive generations of deaf per- 
sons. 

Professor Fay’s thoughtful and exhaustive 
analysis of the da taafforded by the records of 
some 4,500 records of marriages of the deaf 
shows that the view of the matter which was 
reached by the writer twelve years ago, on 
theoretical grounds, turns out to bea fact so 
soon as it is submitted to a practical test. 

W. K. Brooks. 


Exploitation technique des foréts. Exploitation 
commerciale des foréts. Two Volumes. By 
M. H. VANUTBERGHE, Ingénieur agronome 
Garde général des Foréts. 8vo. Paris, 
Gauthier- Villars. 

With the establishment of professional schools 
of forestry at Cornell and Yale Universities and 
the promise of others to follow, technical for- 
estry literature will naturally receive more at- 
tention in this country than hitherto. Foreign 
literature, however, except the few standard 
text-books and the best journals, will hardly at- 
tract much attention, unless it is essentially 
new in matter or manner. The two volumes 
under review bring nothing new in matter to 
the professional man, but some portions are 
treated in an unorthodox, independent manner 
which will appeal to the thinking student and 
practitioner, even though he may not agree al- 
ways with the author’s views. To find these 
volumes published as a part of an Encyclopédie 
scientifique des aide-memoire is rather surpris- 
ing, for they are by no means, as one would 
expect, reference books or brief reviews, but in 
large part rather argumentative and free in 
style, attempting to impress the author’s rad- 
ical views unbiased by the orthodox tenets 
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upon the reader, while the other parts are 
without interest to those to whom the argu- 
ment might appeal. It is difficult to imagine 
what class of readers the author intended to 
serve. Like most books written from the Conti- 
nental point of view—. e., starting out with es- 
tablished conditions of forestry practice—much 
is unpalatable and of little import to the Amer- 
ican reader. The title, division and treatment 
of the subject also are novel with the author, 
and not always fortunate. The term ‘ ex- 
ploitation’ does not, as in English, mean the 
mere rough utilization, but the very opposite, 
a regulated management. Under ezploita- 
tion technique he discusses not only the methods 
of regulating the management ofa forest for con- 
tinuous revenue, but also silvi-cultural opera- 
tions—i, e., the methods of securing the wood- 
crop—while under exploitation commerciale the 
methods of harvesting the crop are discussed, 
and the commercial considerations that enter 
into it either with or without reference to the 
future conditions of the property. From this 
little is to be learned for our practice. Yet it 
is interesting to note that evidently good for- 
estry practice is not as general among private 
forest-owners in France as is usually supposed, 
for the author declares silvi-culture ‘a new 
art,’ primitive in its development, deficient in 
scientific basis and ‘ official’—i. e., practiced 
mainly by the government officials in govern- 
ment forests. We agree with the author that 
forestry as a business commends itself mainly 
to rich people, to eternal persons like the state, 
and not to people who have the natural desire 
to increase their property by their labor. For- 
estry is, as the Germans term it, kapital-intensiv, 
and arbeits-extensiv—business, 7. e., relying to a 
large extent on capital, with small chance of in- 
creasing the earnings by intensive application of 
labor. Especially for timber purposes it re- 
quires large areas in one hand, a persistent 
system of management and a ‘ wholesale’ or- 
ganization. Small space and little light are 
given on the difficult and complex question of 
rotation (principe de Vexploitabilité ou eqoque 
de la récolte)—i. e., the length of time to which 
it is desirable to allow the crop to grow—when 
to cut the crop. This problem is sui generis in 
forestry, unknown to other industries, and as 
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the author very wisely points out, requires a 
different solution according to whether the 
state, with its long existence and providential 
functions, or a private owner is concerned, 
Since to a certain point ‘the value of a tree 
grows at least as the cube of the diameter,’ 
from the standpoint of the financier the harvest 
time would have arrived when this value is at 
a maximum, if other calculations, namely, in- 
terest on investment, cost of production, etc., 
to be charged with compound interest, did not 
vitiate this simple device. The author con- 
cludes that ‘every harvest of old timber is 
economically or financially a bad operation’ 
which contemplation leads to short rotations, 
hence the production of heavy timber is not for 
private enterprise, which thesis the author sup- 
ports by examples. Most space is given to the 
consideration of the ‘felling budget’ (offre 
raisonné) in a _ sustained-yield management 
which the author calls with a new term ‘ pos- 
sibilité en fertilité’—i. e., a management which 
only reaps the amount annually accumulating 
(revenue) if the soil is properly stocked with a 
wood capital (valeur génératrice). 

We learn here to distinguish financially be- 
tween two distinct values, which may attach 
to one and the same forest property, namely, 
the realizable (sale) value (valeur de réaiiza- 
tion) based upon what can be realized at once 
by a crude exploitation of the standing timber, 
and the investment value (valeur de placement) 
based upon what can be continuously realized 
from the property by a forest management, a 
distinction which will only gradually vanish, 
the author expects, when the old natural 
woods have vanished or the State has hold of 
them. The same expectations are in place in 
the United States, notwithstanding the sanguine 


assertions of enthusiasts. 
B. E. FERNOW. 


Technic of Mechanical Drafting. By C. W. 
REINHARDT. (Pub. by Engineering News 
Co.) 

Mechanical draftsmen and teachers of graph- 
ics may well add to their Working libraries 
this volume, in which the chief draftsman of 
the Engineering News gives to the profession 
the ‘wrinkles,’ ‘short cuts’ and methods in 
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general which have approved themselves to 
him during hislong experience. As the author 
frankly admits, this is not a complete work 
for beginners, as all theory of construction is 
omitted ; but as an adjunct to existing text- 
books it must prove of great service, being es- 
pecially rich in examples of conventional rep- 
resentation and of line shading. Incidentally 
it shows also the remarkable adaptability of 
the author’s system of lettering to reduction by 


photo-processes. 
F. N, WILLSON. 
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SCIENTIFIC JOURNALS AND ARTICLES. 

THE American Journal of Physiology for 
October contains a very interesting and sug- 
gestive article by D. J. Lingle on ‘The Action 
of certain Ions on Ventricular Muscle.’ Par- 
ticular attention is paid to the rhythmic activity 
of heart tissue as an ion effect. Strips from the 
ventricle of the turtle’s heart were placed 
in solutions of non-conductors, in solutions of 
sodium, of calcium, and of potassium, and in 
solutions of these salts combined. Lingle 
found that the non-conductors he used (cane 
sugar, dextrose, glycerine) did not occasion 
rhythmic beats in the heart strips. In the 
solution of sodium salts, however, the strips 
always beat rhythmically. Ifa strip is kept in 
the solution the beats reach a maximum and 
then gradually decline to a complete standstill. 
The stopping is apparently due to poisonous 
action of the sodium salt alone, for the rhythm 
is prolonged by diluting the solution in which 
the strip remains or by exposing the strip for a 
shorter interval to the action of the strong 
solution. When transferred to solutions of 
sodium salts, strips which have been quiescent 
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in non-conductors begin to beat as suddenly as 
if started by an electric shock. The applica- 
tion of calcium salts and the treatment of the 
tissue so that an excess of calcium salts remains 
in the tissue both fail to start rhythmic beats. 
Potassium salts are likewise ineffective. More- 
over calcium and potassium in combination do 
not start beats, while sodium chloride always 
succeeds. These results have a remarkable 
similarity to the results obtained by Loeb on 
rhythmic contractions in striped muscle and the 
tissue of the swimming bell. According to 
Lingle, sodium and not calcium is the stimu- 
lus for rhythmic contraction in the heart; 
calcium and possibly potassium salts im- 
prove the rhythm by neutralizing the in- 
jurious action of pure sodium salt solutions. 
W. T. Porter and H. G. Beyer in a paper on 
‘The Relation of the Depressor Nerve to the 
Vasomotor Center’ raise the question, Does 
the bulbar vasomotor center act as a physio- 
logical unit to lower or raise the general 
blood-pressure, or has it parts regulating the 
regional distribution of blood? This question 
they have endeavored to answer by investiga- 
ting the depressor nerve, an afferent nerve 
regarded by Cyon and Ludwig as stimulating 
the bulbar vasomotor center to cause especial 
dilatation of abdominal blood vessels. First 
the depressor nerve was stimulated when the 
splanchnic nerves were prepared for experi- 
mentation but still intact. This caused a fall 
in blood-pressure usually from 35 to 40 per 
cent. Next the abdominal vessels were re- 
moved from vasomotor influence by cutting the 
splanchnic nerves. The blood-pressure. which 
falls on cutting these nerves was restored to 
the normal level either by stimulating the 
peripheral ends of the cut nerves, or by intra- 
venous injection of normal salt solution. Now, 
with the abdominal vessels free from vaso- 
motor influence and the blood-pressure normal, 
the depressor nerves were again stimulated. 
The blood-pressure fell usually as much as it 
had previously fallen when the abdominal ves- 
sels were still connected with the bulb. From 
their results the investigators conclude that 
the depressor nerve has no special connection 
with cells controlling vasomotor fibers of the 
splanchnic nerves, and they express the opin- 
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ion that afferent nerves affect all the bulbar 
vasomotor cells alike. The bulbar vasomotor 
center, therefore, would not regulate the dis- 
tribution of the blood in the several regions of 
the body, but would merely raise or lower the 
general blood-pressure. 


The American Naturalist for August opens 
with an article ‘On the Nesting Habits of the 
Brook Lamprey (Lampetra wilderi),’ by Robert 
T. Young and Leon J. Cole, followed by a 
paper ‘On Variation of the Rostrum in Pale- 
monetes vulgaris Herbst,’ by Georg Duncker, 
in which the writer takes the ground that there 
is no relation between the average and the 
variability of a character. Frank Smith gives 
‘Some additional Data on the Position of the 
Sacrum in Necturus,’ concluding that we need 
more data before trustworthy conclusions can 
be reached, and J. R. Slonaker describes ‘A 
Strange Abnormality in the Circulatory Sys- 
tem of the Common Rabbit (Lepus sylvaticus),’ 
consisting of a connection between the portal 
vein and posterior vena cava. ‘ The Origin of 
the Middle Ocellus of the Adult Insect ’ is con- 
sidered by Chujiro Kochi, and this is followed 
by part XII. of the ‘Synopses of North-Amer- 
ican Invertebrates’ devoted to ‘The Trema- 
todes, Part I., The Heterocotylea or Monoge- 
netic Forms,’ by H. 8. Pratt. There are nu- 
merous interesting reviews. 


The Plant World for August has for its first 
article ‘ When Increase in Thickness begins in 
our Trees,’ by Geo. T. Hastings, giving the 
results of some recent experiments. ‘ Judging 
by the Fruits,’ by Byron D. Halsted, presents 
two series of examination papers with their 
answers based on a change of text-books from 
‘Gray’s Lessons’ to ‘Coulter’s Plant Rela- 
tions.’ C. F. Saunders describes the ‘ Root 
System of the Snake-Mouth Pagonia,’ and the 
same writer gives a view of ‘ Quaker Bridge, 
New Jersey,’ the spot where the very rare fern, 
Schizea pusilla, was discovered. The Supple- 
ment, devoted to the ‘ Families of Flowering 
Plants,’ by Charles Louis Pollard, contains de- 
scriptions of the Smilacesze, Hemodraceze and 
several succeeding families. 


In The Osprey for August Paul Bartsch con- 
tinues ‘ Birds of the Road,’ and Theodore Gill 
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gives the sixth part of ‘ William Swainson and 
his Times,’ coming down to the acquaintance 
of Swainson and Audubon and the interesting 
correspondence between the two. In the 
‘Letters’ Witmer Stone prints a communica- 
tion from Cassin on Baird’s first paper, in 
which he described Empidonax flaviventris and 
E. minimus. 


The Popular Science Monthly for September 
commences with an interesting account of ‘ The 
Modern Occult,’ by Joseph Jastrow, concluding 
that it is Utopian to look forward to the day 
when the occult shall have disappeared. 
Frederic A. Lucas discusses ‘ Birds as Flying 
Machines,’ drawing attention to the fact that 
there are various modes of flight. Wm. Baxter, 
Jr., describes ‘ Electric Automobiles,’ and E. 
B. Rosa considers ‘The Human Body as an 
Engine,’ finding a striking parallel between 
the body and a locomotive. Simon Newcomb 
continues ‘Chapters on the Stars,’ treating 
mainly of their spectra and spectral research, 
and Havelock Ellis gives the second part of 
‘The Psychology of Red.’ ‘ The Expenditure 
of the Working Classes’ is treated by Henry 
Higgs, who considers that they waste a great 
deal, and George G. Groff presents a somewhat 
optimistic view of the ‘ Conquest of the Tropics.’ 
In the Correspondence, R. E. C. Stearns shows 
the ‘ Antiquity of the Chewing Gum Habit’ and 
there are some good summaries in ‘ The Prog- 
ress of Science.’ 


NOTES ON INORGANIC CHEMISTRY. 


WHEN a decade or so ago the problem was 
solved of obtaining aluminum at a compara- 
tively low cost, it was believed by many that 
there would be at once an immense demand for 
the metal, and that it would replace iron and 
perhaps other metals for many purposes. While 
this has not been the case, the demand for 
aluminum and the corresponding output have 
steadily, if slowly, increased, and at the present 
time are increasing rapidly. In the Zeitschrift 
fiir angewandte Chemie, W. C. Heraeus calls at- 
tention to the increasing use of aluminum in 
the chemical industries. One great difficulty 
heretofore in using aluminum for such purposes 
has been that when in contact with another 
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metal, galvanic currents are generated which 
rapidly corrode the aluminum. It has hence 
been impossible to use vessels where the metal 
was soldered. A process has recently been de- 
vised which enables the welding of aluminum 
without the aid of a flux. This will greatly 
increase the usefulness of aluminum. The ten- 
sile strength of the metal is only one-fourth 
less than that of copper, and while its conduc- 
tivity for heat is only half as great as that of 
copper, it is twice as great as that of iron. 
The use of aluminum as a conductor of elec- 
tricity is also growing rapidly. 


AN interesting investigation has recently been 
carried out by H. J. Moller of Copenhagen, and 
published in the Berichte of the German Phar- 
maceutical Society, on colored glasses, with 
particular reference to the proper color for 
bottles which are intended to protect medi- 
cines, etc., from the chemical action of the 
light. It was found that the best protection is 
afforded by black (opaque), red, orange and 
dark yellowish brown glass—light brownish- 
yellow, dark green (with no bluish tint) and 
dark brownish-green glasses afford quite good 
protection ; bluish-green, violet, milky, bluish 
and colorless glasses give little if any protection 
from the actinic rays of sunlight. For the 
preservation of wine, beer and liquors, dark 
brownish-yellow and dark yellowish-brown 
bottles are to be preferred, while light brown, 
light green and bluish-green glass is less to be 
recommended. 


A NEW and curious chapter has been added 
to the chemistry of the radio-active elements 
by A. Debierne in one of the latest Comptes 
Rendus. By dissolving barium chlorid in a 
solution of actinium and then crystallizing or 
precipitating it out, a radio-active barium is 
obtained which shows many similarities to 
the radiferous barium from pitch blende. Its 
rays are capable of ionizing gases, excite the 
phosphorescence of barium cyanoplatinite, are 
photographically active, and are partially de- 
flected in a magnetic field. The anhydrous 
chlorid thus obtained is self-luminous. On 
the other hand, this salt shows only the spec- 
trum of pure barium, while that from pitch 
blende gives the radium spectrum. The 
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former gradually decreases in activity, while 
the latter increases up to a maximum, at which 
it remains constant. Debierne considers that it 
is improbable that his active barium should 
contain any radium or any actinium, but 
that it is probable that by prolonged contact 
with actinium salts the barium has become it- 
self temporarily active. This inductively ac- 
tive barium appears to be intermediate in its 
properties between radium and barium. 
J. L. H. 


EXPERIMENTAL STATIONS IN HAWAII AND 
PORTO RICO.* 

THE last appropriation acts for the Depart- 
ment of Agriculture carried provisions for the 
inauguration of experiment stations in the 
islands of Hawaii and Porto Rico. In accord- 
ance with this the preliminary steps have been 
taken to determine the best plan of operation 
in each case and the subjects which are in most 
need of immediate attention. 

Professor 8. A. Knapp, of Louisiana, who fora 
considerable number of years has been engaged 
in subtropical agriculture on an extensive scale, 
was selected to investigate the agricultural con- 
ditions and possibilities of Porto Rico. Pro- 
fessor Knapp went to the island early in June. 
In general he will study the present agricultural 
conditions existing in Porto Rico, the lines of 
experimental investigation which should be 
undertaken there, especially in the immediate 
future, and the locations suitable for stations, 
together with the approximate expense of in- 
augurating and maintaining the work of the 
stations. He will also look into the feasibility of 
undertaking cooperative experiments with the _ 
residents of Porto Rico, and the best means of 
reaching the people through different classes of 
publications, demonstration experiments, and 
otherwise. 

For the preliminary survey of the conditions 
in the Hawaiian Islands, Dr. W. C. Stubbs, di- 
rector of the Louisiana Experiment Station, 
has been selected as especially fitted by experi- 
ence. Dr. Stubbs sailed for Hawaii about the 
middle of July, and will spend the month of 
August in the islands. The conditions there 
with reference to station work are different 
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from those in Porto Rico, as a station for ex- 
periments in sugar production has been main- 
tained by private beneficence for a number of 
years. In connection with his investigation of 
the location of a station, Dr. Stubbs will con- 
sider the feasibility of combining the Federal 
station with the Hawaiian Experiment Station 
or the agricultural department of the Kame- 
hameha Manual Training School at Honolulu. 
Here also the lines in which investigation is 
most needed, the possibility of greater diversi- 
fication of the agriculture, the expense of 
inaugurating and maintaining experiment sta- 
tion work, and the means of disseminating 
information among the people will be carefully 
inquired into. This will probably prove a 
profitable field for investigations on the use and 
economy of water in irrigation, since according 
to reports received from authentic sources, in 
no other place is so much money expended for 
pumping water for irrigation. Some of the 
pumps are said to be raising 30,000,000 gallons 
of water per day from a depth of 500 feet, 
using coal that costs $10 a ton. The expense 
of irrigating in some cases reaches as high as 
$125 per acre annually. 


SCIENTIFIC NOTES AND NEWS. 


THE attendance at the Bradford meeting of 
the British Association was 1,915 distributed 
as follows: Old life members, 267; new life 
members, 13; old annual members, 297; new 
annual members, 45; associates, 801; ladies, 
483 ; foreign members, 9. The British Associa- 
tion is fortunate in always arousing local inter- 
est and securing a large number of associates. 
It will be noted, however, that the attend- 
ance of members at Bradford—622—was not 
greatly in excess of the attendance at meetings 
of the American Association, although Amer- 
ican men of science are scattered over a much 
wider area and undergo greater inconvenience 
in coming together in mid-summer. 


THE grants appropriated for scientific pur- 
poses amounted to £945 and were distributed 
as follows: Mathematics and Physics—elec- 
trical standards (balance in hand), and £45; 
seismological observations, £75; magnetic force 
on board ship, £10. Chemistry—relation be- 
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tween absorption spectra and constitution of 
organic substances (balance, £6 8s. 9d. in hand); 
wave length tables, £5; isomorphous sulphonic 
derivatives of benzene, $35. Geology—erratic 
blocks (£6 in hand); photographs of geological 
interest (balance, £10 in hand) ; ossiferous caves 
at Uphill (renewed), £5; underground water of 
Northwest Yorkshire, £50 ; exploration of Irish 
caves (renewed), £15 ; life-zones in British car- 
boniferous rocks, £20. Zoology—table at the 
Zoological Station, Naples, £100; table at the 
Biological Laboratory, Plymouth, £20; index 
generum et specierum animalium, £75; mi- 
gration of birds, £10. Geography—terrestrial 
surface waves, £5; changes of land-level in the 
Phlegrzean fields, £50. Economic Science and 
Statistics—state monopolies in other countries 
(£13 13s. 6d. in hand); legislation regulating 
women’s labor, £15. Mechanical Science— 
small screw gauge (balance in hand) and £45; 
resistance of road vehicles to traction, £75. 
Anthropology—Silchester excavation, £10; 
ethnological survey of Canada, £30; age of 
stone circles (balance in hand); photographs 
of anthropological interest (balance of £10 in 
hand); anthropological teaching, £5; explora- 
tion in Crete, £145. Physiology—physiological 
effects of peptone, £30; chemistry of bone 
marrow, £15; suprarenal capsules in the rabbit, 
£5. Botany —fertilization in pheophycee, £15 ; 
morphology, ecology and taxonomy of podoste- 
mace, £20. Corresponding societies—prepa- 
ration of report, £15. 


ONE of the most important actions taken at 
Bradford was a reference to the Council with a 
favorable recommendation of a plan for the es- 
tablishment of a section of education which 
should deal not only with scientific education, 
but with education as a science. The report 
of the treasurer showed receipts of over $11,- 
000, but the expenses of the year exceeded 
the receipts by about $4,000. This deficit was 
due to the fact that the Dover meeting last 
year was rather small, while the grants were 
as large as usual and there were some extra ex- 
penses in connection with the visit of the French 
Association. The items ‘of expenditure were 
in round numbers $5,000 for printing, $2,500 
for salaries, $2,000 for the expenses of the Dover 
meeting and $5,000 for scientific grants. In re- 
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«pts and in the amount annually granted for 


.jentifie research the American compares un-, 


-.-orably with the British Association. The 
diference is explained by the large number of 
jocal associates. If the ‘ladies’ noted above 
are all associates the local contribution to the 
funds of the Association at Bradford amounted 
to over $6,000. 

Dr. W J McGee, ethnologist in charge of 
the Bureau of American Ethnology, has under- 
taken an expedition to southwestern Arizona 
and Sonora, for the purpose of continuing re- 
searches among the Papago Indians and extend- 
ing the studies to the practically unknown 
Tepoka tribe, supposed to inhabit the eastern 
shore of the Gulf of California, midway be- 
tween the mouth of Colorado river and Tiburon 
island. Not a word of the Tepoka language 
has ever been recorded, and not a single speci- 
men of their handicraft is in any museum. 


MM. CHAUVEAU and Cornu have been desig- 
nated by the Paris Academy of Sciences as 
delegates to the International Commission on 
Physiologicel Instruments, of which M. Marey 
is the president. 


M. YERSIN, to whom the Paris Academy of 
Moral Sciences recently awarded a prize of 
15,000f. for philanthropic acts, has devoted the 
sum to his anti-plague serum establishment at 
Nha-trang. 

Str MICHAEL Foster has returned to England 
after having given a series of lectures before 
the Cooper Medical College, San Francisco. He 
was unable to be at Bradford as retiring presi- 
dent of the British Association. 


Dr. W. L. BRYAN, professor of philosophy in 
the University of Indiana and vice-president, 
attended the recent International Congress of 
Psychology at Paris and will remain abroad 
during the present year. 


J. G. H1BBEN, professor of logic in Princeton 
University, is spending the year abroad and is 
at present in Strasburg. 


PROFESSOR GEORGE T. LADD, who holds the 
chair of philosophy at Yale University, has re- 
turned to the United States after a year’s 
absence spent chiefly in Japan and India, where 
by special invitation he delivered lectures on 
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philosophy and education at a number of the 
leading universities. 

THE Duke of Abruzzi, returning from his 
Arctic expedition, reached Naples on September 
17th, and was met at the station by the King 
of Italy. He was welcomed with much en- 
thusiasm. The London Daily Express states, on 
what authority we do not know, that the Duke 
of Abruzzi and Nansen will join in a North 
Polar expedition. 


Dr. ALFRED STILLE, formerly professor of 
the theory and practice of medicine at the Uni- 
versity of Pennsylvania, has died at the age of 
eighty-seven years. He was the author of 
numerous works on medicine. 


PROFESSOR JOHANN KJELDAHL, director of 
the chemical and physiological laboratory, Alt 
Karlsberg, near Copenhagen, was drowned re- 
cently while trying to save the life of a child. 
He is known for the method of detecting nitro- 
gen to which his name has been attached. 


THE death is announced at the age of sev- 
enty-three years of Dr. Friedrich Griepenker], 
professor of agriculture in the University of 
Gottingen. 

Dr. A. GRAHAM BELL in his address as 
president to the Board of Managers of The 
National Geographic Society referred to the 
desirability of securing for the Society a build- 
ing in Washington in which toestablish the na- 
tional headquarters. Mr. Bell stated that the 
plans for the proposed Memorial Building to 
the late presideat, Hon. Gardiner Greene Hub- 
bard, are gradually taking form and assuming 
a practicable phase, and it is not unlikely that 
a Memorial Building may be erected this year 
and offered for the use of the Society, It is 
proposed that the building should contain a few 
small rooms that could be used as offices, a 
library and map-room, and a hall or meeting 
place sufficiently large to seat about 100 people. 


/ This would accommodate the Board of Mana- 


gers and committees of the Society, and also 
permit of small scientific meetings of the Fel- 
lows of the Society. The Memorial Building, 
if erected, will place the Society in a much 
better position to receive the International 
Congress of Geographers, which has been in- 
vited to assemble in Washington under its aus- 
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pices. Everything seems favorable to the es- 
tablishment of the Society upon a permanent 
basis, and it only remains to take the necessary 
steps to convert the Society into a really na- 
tional organization with national representation. 


THE seventy-second Congress of German Men 
of Science and Physicians, as we have already 
announced, met on September 17th at Aix-la- 
Chapelle. The Congress, as we learn from the 
British Medical Journal, contains 38 Sections ; 
17 are devoted to more or less non-medical 
subjects, such as natural history, geology, 
geography, education, etc., the remaining 21 
dealing with all the special subjects of medi- 
cine, including balneology, accidents, history of 
medicine and medical geography, and finally 
veterinary matters. Several large buildings 
are devoted to the business of the sections, 
and there is a strong muster of about 2,000 
German-speaking scientists, including many 
whose names are well known outside their re- 
spective countries, At the opening meeting 
the usual speeches of welcome were delivered 
by the Mayor and others, and the introductory 
addresses this year were by arrangement de- 
voted not only to giving a retrospect of the 
subject, but a sketch of its development during 
the nineteenth century. Dr. J. H. van’t Hoff 
(Berlin) spoke on the ‘ Development of the Exact 
Natural Sciences’ (natural history, chemistry, 
and allied subjects). Dr. G. Hertwig (Berlin) 
delivered an address on the ‘ Evolution of Biol- 
ogy,’ in which, after relating anatomical dis- 
coveries, he came to the large question of the 
natural origin of the organic world. He con- 
sidered that Darwin’s theories as to inheritance 
and natural selection still rested on the uncer- 
tain basis of hypothesis. He pointed out, how- 
ever, that the difficulty arose from the absence 
of sufficient prehistoric records, and expressed 
his agreement with the opinion of Huxley that 
Darwin’s teaching as to evolution will survive, 
apart from his principles of selection. Profes- 
sor Naunyn (Strassburg) gave an address on the 
‘Evolution of Medicine,’ connecting the progress 
of the science with the names of the German 
Schwann, the Frenchman Pasteur, and the 
Englishman Lister. The fourth and last ad- 
dress was given by Professor Chiari (Prague), 
whose subject was the ‘ Evolution of Patholog- 
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ical Anatomy.’ As the founders of this science 
he mentioned Morgagni, Baillie, and the latter’s 
pupils. The sections began their work on Sep- 
tember 18th. An exhibition of scientific appara- 
tus, drugs, foods, etc., was held in connection 
with the Congress. Some 300 to 400 papers 
were announced to be read, the Congress occu- 
pying five days in all. 


THE annual meeting of the British Iron and 
Steel Institute opened in Paris on September 
18th and 19th under the presidency of Sir Wil- 
liam Roberts-Austin. In addition to the ad- 
dress by the president, there were ten papers 
on the program. It was announced that Mr. 
Andrew Carnegie had given to the Institute the 
sum of £6,500 for the purpose of founding a 
medal and scholarship to be awarded for any 
piece of work that may be done in any works 
or university, and to be open to either sex. 
The details were to be left to the council of the 
Institute to settle. Mr. William Whitwell has 
been elected president of the Institute for the 
next two years. 


Mr. ANDREW CARNEGIE has intimated to the 
Greenock Town Council his intention of pre- 
senting £5,000 to the town to assist in the es- 
tablishment of a free public library. 


THE Philosophical Faculty of the University 
of Gottingen has proposed the following sub- 
ject for prizes on the Benecke Foundation: A 
critical investigation, based upon experimental 
research, of those complex chemical com- 
pounds, which cannot be explained upon the 
ordinarily received theory of valence, or can be 
so explained only by a forced interpretation of 
the theory. This investigation should take 
special cognizance as to how far the phenomena 
of molecular addition play a part in the forma- 
tion of these compounds and as to whether it is 
possible to formulate a comprehensive theory of 
these complex compounds. The first prize is 
3,400 Marks, and the second prize, 680 Marks. 
Papers in competition must be written in a 
modern language, and be accompanied by a 
sealed envelope containing the name, a motto 
on the outside of the envelope corresponding to 
the same motto on the paper. They should be 
sent to the Faculty of the University of Got- 
tingen, not later than August 30, 1902. 
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We learn from the Experiment Station Record 
that the Russian Government has made pro- 
vision for a commissioner of agriculture for 
each of the twenty governments of the Empire. 
They will have charge of all public measures 
relating to agriculture and rural affairs and will 
exercise supervision over the local agricultural 
institutions maintained by the government. 


THE third Pan American Medical Congress 
will be held at Havana from December 26th to 
29th. 

Tue Jury of Final Appeal of the Paris Ex- 
position has finished its work, and it appears 
that in all the United States has received 2204 
awards; Germany, 1826; Great Britain 1724, 
and Russia, 1493. Germany, however, re- 
ceived more grand prizes than the United 
States—236 as compared with 215. 


THE secretary of a British anti-vivisection 
Society has complained to the Department of 
State regarding the experiments by Dr. Noel 
Patton in which animals were deprived of 
food. Sir Matthew Ridley refused to prose- 
cute the case, and was unwilling to give 
an opinion as to whether such experiments 
came within the provisions of the anti-vivi- 
section Act. 

At the Bradford meeting of the British As- 
sociation, Mr. Glazebrook, the director of the 
National Physical Laboratory, presented a re- 
port on the construction of practical standards 
for use in electrical measurements, in which it 
was recommended ‘‘ that a particular sample of 
platinum wire be selected, and platinum ther- 
mometers be constructed therefrom to serve as 
standards for the measurement of high tem- 
perature, and that Mr. Glazebrook and Profes- 
sor Callendar be requested to consider the de- 
tails of the selection of wires and construction 
of thermometers for the above purpose.’’ It 
was announced that the sub-committee had se- 
cured specimens of a sufficiently pure platinum, 
and that some recently constructed thermom- 
eters had been tested at the National Physical 
Laboratory. During the summer a very full 
comparison had been made of the unit of re- 
sistance coils, and that these coils had been 
compared with some belonging to the Board of 
Trade and the Imperial Reichsanstalt of Berlin, 
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and also with resistance tubes prepared by M. 
Benvit in 1885, which were in the possession of 
the director of the National Laboratory. Con- 
siderations of temperature had deferred the 
completion of these comparisons, but further 
observations would be made. Some advance 
had been made during the year with the con- 
struction of the Ampére balance. Material pe- 
cuniary assistance had been received from Sir 
Andrew Noble. 


THE American Consul at Frankfort sends to 
the Department of State an abstract of an ar- 
ticle in the Elektrotechnische Zeitschrift discussing 
the progress made in the use of single lines for 
telegraphing and telephoning simultaneously. 
After describing the Rysselberghe system of at- 
taining this end, and fully explaining the im- 
portant part played by condensers, the writer 
describes a modification of the system recently 
introduced by the Telephone Works of Hanover, 
which, it seems, has already been adapted to a 
number of large installations, including the Ber- 
lin fire-brigade service. There are fifteen bri- 
gade stations in Berlin, each of which is served 
by a special network of fire alarms, From 
these stations underground wires radiate in all 
directions, each wire being connected with a 
great number of alarm pillars. The alarms are 
arranged for automatic working, and to each is 
fitted a key for telegraphing to the station. As 
it is, however, a very great advantage to be 
able to maintain during the progress of the fire, 
a good connection between the alarm pillars 
nearest the fire and the brigade station, ex- 
haustive trials have been made with a specially 
adapted telephone constructed by the above- 
mentioned firm, which have resulted in the gen- 
eral introduction of the same. To the Morse 
apparatus at the station a stand is attached 
from which a microtelephone fitted with a bat- 
tery switch and a second receiver are suspended. 
The remaining apparatus is inclosed in a flat 
box and placed under the table. This box con- 
tains an induction coil, a condenser and a cir- 
cuit key. As it would be expensive to equip 
each of the fire-alarm posts with telephone ap- 
paratus, a portable set is used, which may be 
attached to the posts by means of a plug and 
socket provided for the purpose. Such a port- 
able set is carried by each of the brigade carts, 
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there being some eighty now in use. The 
brigades’ cycles are also equipped with sets 
which are very compact in design. Experience 
with the system has shown that the switching 
in of the telephone apparatus in no way influ- 
ences the telegraph service. During simul- 
taneous telegraphing and telephoning a slight 
knocking is perceptible in the telephone, which, 
however, does not destroy the audibility. 


UNIVERSITY AND EDUCATIONAL NEWS. 


THE will of the late Dr. J. M. Da Costa, of 
Philadelphia, contains generous public be- 
quests, including $5,000 to the University of 
Pennsylvania and $5,000 to the College of Physi- 
cians. His medical library is given to the Col- 
lege of Physicians and his medical museum to 
the Jefferson Medical College. 


Mr. F. RAVENsCROFT has given 2,000 guineas 
to the Birbeck Institution, London. Part of 
the money has been used to provide a metal- 
lurgical laboratory. 


THE Massachusetts Institute of Technology 
has established a special course in electro-chem- 
istry which aims ‘‘to provide the education 
requisite for the investigation of the many new 
problems which the development of novel proc- 
esses is certain to bring forth, and also to im- 
part the professional skill requisite for the 
installation, testing, and operation of apparatus 
and machinery by which electrical energy is 
applied in chemical, metallurgical, and allied 
processes. The instruction given, moreover, is 
of such a broad character, particularly in elec- 
tricity and chemistry, that a student completing 
this option should be well prepared to under- 
take various lines of electrical or chemica] work 
other than electro-chemistry.’’ 


ON September 29th President Schurman re- 
ported a registration of 2,900 students in Cor- 
nell University. Sibley College is reported by 
the director to have 625 to date. 


THE ‘ Cambridge University Calendar’ shows 
a slight decrease in the number of students as 
compared with the preceding year. The fol- 
lowing table shows the number of students at 
each college, etc., and also the number who 
have proceeded to the degree of M. A. or some 
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higher degree and are members of the Senate 
and of those who have taken their first degree : 


Members B.A., Under- 
College. ofthe LL.B., gradu- Total. 
Senate. ete. 


St. John’s. 984 328 237 | 1,549 
Gonville and Caius.. 411 257 222 890 
Pembroke.......... 317 280 226 823 
Emmanuel ........ 364 209 177 750 
Christ’s...... 360 208° 168 736 
ree 312 253 143 708 
Trinity Hall........ 232 184 606 
276 133 18 594 
Corpus Christi...... 257 83 59 | 399 
Peterhouse ........ 209 7 55 336 
139 81 98 318 
Sidney Sussex...... 133 99 72 304 
St. Catharine’s...... 103 70 73 246 
Magdalene ........ 123 41 48 212 
98 52 209 
Selwyn Hostel ..... «118 84 259 
Non-collegiate...... 15 47 108 170 


Members of Senate 
not on college | 
202 0 0 202 


6,963 3,440 2,985 13,388 


AT Princeton University Elmer H. Loomis 
has been made full professor of physics and FE. 
O. Lovett full professor of mathematics. Pro- 
fessor Lovett is spending the year abroad. 


FRANCIS M. THORPE, instructor in the Whar- 
ton School of the University of Pennsylvania, 
has been called to the chair of commerce and 
economics in the University of Vermont, re- 
cently endowed by Mr. John H. Converse. 


Dr. Victor UHLIG, professor of mineralogy 
in the Technical Institute at Prague, has been 
appointed professor of paleontology in the Uni- 
versity at Vienna. 


A CHAIR of hygiene and bacteriology has 
been established in the University of Athens, 
Dr. Savas, formerly staff surgeon of the Greek 
army, has been appointed professor and direc- 
tor of the Hygienic Institute. 


Mr. L. R. WILBERFORCE, demonstrator in 
physics at the Cavendish Laboratory, Cam- 
bridge, and university lecturer in physics, has 
been appointed to the Lyon Jones chair of ex- 
perimental physics at University College, Liv- 
erpool, vacated by acceptance by Dr. Oliver 
Lodge of the principalship of the University of 
Birmingham. 
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THE REVIVAL OF ORGANIC CHEMISTRY.* 


Custom has placed upon the presidents of 
the Chemical Society the duty of delivering 
an annual address, and in pursuance of that 
duty I spoke to you last year upon the ‘ Re- 
vival of Inorganic Chemistry.’+ I endeav- 
ored to show that this branch, so long over- 
shadowed by organic chemistry, so long but 
little more than a collection of almost un- 
connected facts, subordinate to analytical 
and technical chemistry and to mineralogy, 
is gradually, and especially since the dis- 
covery of the Periodic Law, rising to the 
rank of an independent and important di- 
vision of our science. 

I have chosen for my present topic one 
which is complementary to the former, ‘ The 
Revival of Organic Chemistry.’ I may 
perhaps appear to most of you almost face- 
tious in speaking of the revival of a branch 
of chemistry which has been in rapid growth 
for so many decades, which never counted 
a greater number of adherents than to-day, 
and which, regarded from the systematic 
standpoint, is not only the most highly de- 
veloped portion of chemistry, but also one 
of the most highly developed of all the 
sciences. Yet I believe that the use of 
the term revival is justifiable. I do not 
share the opinion which appears to be 
held by some inorganic and physical chem- 

* Annual Address of the President of the Chemical 


Society of Washington, October 11, 1900. 
Science, April 28, 1899. 
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ists, that organic chemistry is approach- 
ing the condition in which it will have 
ceased to afford a profitable field for re- 
search, and in which it must be turned 
over for exploitation to the technologist. 
I believe that never in its history has there 
been a time when more directions for truly 
original work were visible than to-day, and 
if I have urged the claims of inorganic 
chemistry to greater recognition, I do not 
believe that this should be accomplished 
by abandoning the investigation of carbon 
compounds, but rather by increasing the 
number of workers. To those trained in 
the older organic chemistry of twenty years 
ago, but who have not followed its recent 
development, it may indeed seem that 
formula worship is still supreme, and that 
further evolution, in a theoretical sense, 
has been arrested. It cannot be imagined, 
however, in these times of progress, when 
even analytical chemistry is beginning to 
lose its purely empirical nature, and to as- 
sume a scientific aspect, that the organic 
chemist will be content with indefinitely 
developing the ideas inherited from the 
past, without originating, or at least assim- 
ilating essentially new conceptions. Two 
courses are open to him if he would remain 
a scientist: the one, to admit that carbon 
chemistry has reached its limit of develop- 
ment, and to abandon it for other more 
profitable fields; the other, to seek new di- 
rections of work in this field, to devise new 
methods, suggest new hypotheses and apply 
principles originating in other provinces of 
science. My present object is to point out 
some of the newer lines of work which ap- 
pear to me to be particularly important, 
some of which are already well known, 
while the significance of others, while doubt- 
less apparent to some, does not yet seem to 
be generally recognized or insisted on. 
Every chemical student is more or less 
familiar with the remarkable theoretical 
growth of carbon chemistry between 1830 
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and 1860, leading up to the valence hypoth- 
esis and the hypothesis of the linkage of the 
atoms, and culminating in the fully de- 
veloped structural formula, representing 
schematically the relation of the atoms in 
organic molecules. This was followed by 
a period almost devoid of theoretical de- 
velopments, but characterized by intense 
activity in devising synthetical methods and 
applying them to building up new or already 
known compounds, or in systematically de- 
composing complex bodies, with the sole 
object of establishing their structural for- 
mulas. The beautiful researches based on 
the benzene ring theory of Kekulé, the syn- 
thesis of alizarine by Graebe and Lieber- 
mann, and of indigo by Baeyer, brilliantly 
conceived and executed as they were, threw 
not a single further ray of light on the 
deeper problems of chemistry, and were of 
much less theoretical significance than the 
discovery, in 1830, of the transformation of 
ammonium cyanate into urea. The deter- 
mination of the structural formula became 
the final end of nearly all organic chemical 
research, in so far as this was prompted by 
scientific rather than practical motives. 
The structural formula once developed, 
the compound possessed little further inter- 
est, except in so far as its transformations 
could lead to the setting up of similar for- 
mulas for other bodies. When I was astu- 
dent of organic chemistry, in the eighties, 
formula worship was rampant. Neither in 
America nor in Germany was I led to be- 
lieve that organic chemistry could have 
any other aim and end than making new 
compounds and studying their constitution. 
A new compound! How the sovl of the 
young investigator thrilled with joy when 
his substance showed a new percentage of 
carbon and hydrogen, a new melting or 
boiling point ; this was something no god 
nor mortal had yet beheld. The constitu- 
tional formula was then deduced, if possi- 
ble; if impossible, then at least one which it 
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might have without violating the laws of 
valency, the substance was placed in a 
specimen tube, labeled with its formula 
and laid away. It was true that two Nor- 
wegians, Guldberg and Waage, had claimed 
to have discovered what they called the 
law of mass action, Wilhelmy and Men- 
schutkin had studied the time required in 
certain reactions, a physicist named Hittorf 
had spent much time in studying the elec- 
trical conductivity of solutions, while van’t 
Hoff, a chemist in a Dutch veterinary school, 
had suggested a theory intended to account 
for the differences between dextro- and 
levo-tartaric acids and similar bodies, 
which was alluded to as a chemical curi- 
osity, but none of these things were thought 
worthy of serious consideration by the or- 
ganic chemist, who was blinded by the 
really beautiful system of carbon chemistry, 
and wrapped in dreams of structure. The 
physiological chemist likewise, failed to 
realize the fact that he must get beyond the 
question of constitution before he could ac- 
complish any real progress in his science. 
I was urged by a well-known chemist with 
physiological proclivities to take up the 
study of the proteids. ‘‘ What we want,” 
said he, ‘is a sort of map or chart showing 
the constitution of each of these bodies.” 
The synthesis of uric acid was hailed as 
a valuable contribution to physiological 
chemistry, although it did not establish its 
structure; was effected under conditions 
impossible in the organism and gave no 
clue whatsoever to its mode of formation in 
the body. The term ‘formula artificer’ 
(Formelkiinstler) applied in a somewhat 
derogatory sense, fairly expressed, as it 
still does, the state of mind of those en- 
gaged in this kind of work. I have often 
wondered why chemists persist in speaking 
of discovering, rather than of devising a new 
compound. Organic chemistry might well 
have been defined as the art of devising 
new combinations of carbon atoms, for al- 
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though using scientific methods, the com- 
pound maker, as far as his appreciation of 
his own work was concerned, was rather to 
be compared with a designer or architect 
than with his fellows in other branches of 
science. 

Of course, it is far from my intention to 
belittle the preparation of new compounds 
or the study of structure. These are valu- 
able pioneer work and necessary precedents 
to the solution of many problems of chem- 
istry, but they should not be made the final 
aim of research, as the organic student has 
so often made them. The ease with which 
new carbon compounds are made is illus- 
trated by the fact that while the first edi- 
tion of Richter’s Tables, which appeared in 
1883, embraced 16,000 different organic sub- 
stances, the new edition, just published, 
enumerates 75,000, and this number might 
easily be tripled or quadrupled without the 
application or discovery of a single new 
principle of chemistry. It is clear, then, 
that the honor of adding another to these 
75,000 cannot be very great, unless the new 
body be one calculated to throw light on 
unsolved problems. The nature and limi- 
tations of the structural formula, too, are 
so well known, that mere variations on the 
theme cannot be of any great value. 

The rapid development of formula wor- 
ship, and by this term I mean, not the 
study of structure in itself, which is per- 
fectly legitimate, but the making it the sole 
aim of research, was due partly to the ease 
with which the brilliant methods and con- 
ceptions of Frankland, of Kekulé and of 
Couper could be applied to nearly all classes 
of organic compounds and partly to the 
comparatively narrow training of chemists 
during this period. Science does not of 
necessity develop in a rational way; it 
grows along the lines of least resistance, 
whether or not these be those which a ma- 
ture and broadly trained intellect would 
indicate as the best. The line of least resist- 
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ance in organic chemistry was the synthet- 
ical direction, the direction requiring per- 
severing application of a comparatively few 
methods and ideas, while progress in other 
directions was barred by the chemist’s 
ignorance of subjects lying outside his spe- 
cial field. It has been but a few years that 
even the scientific chemist has been ex- 
pected to know much more of physics than 
that required to comprehend his methods 
of molecular weight determination. The 
importance of physics in a chemical educa- 
tion was greatly underrated, and it is, 
therefore, not in the least surprising that 
the significance of such studies as those re- 
lating to mass action, reaction velocities, 
equilibrium, electrical conductivities, op- 
tical rotation and other provinces of modern 
physical chemistry should have been greatly 
underestimated or wholly ignored by the 
organic chemist, and that he should have 
become a man of one idea, unwilling even to 
take the time to open his eyes to the light 
which was beginning to be thrown on his 
field by those whose broader education en- 
abled them to discern the future more 
clearly. 

It is perhaps worth while to call atten- 
tion here to the part which isomerism has 
played in the various steps forward which 
organic chemistry has taken. Before 1820, 
the different modifications of chromic oxide, 
of silica, of the stannic acids had been dis- 
covered, but attracted little attention. The 
correctness of the discovery of the isomerism 
of the silver salts of cyanic and fulminic 
acids by Liebig and Wobhler, in 1823, was 
even at first doubted. Once established, it 
become clear that the atoms composing 
the molecule could not be combined in an 
indifferent or chaotic fashion, but that, 
as suggested by Gay-Lussac, combination 
must take place in a definite and fixed 


manner, differing in the different isomers. 


It is to this conception that we owe the 
‘radical theory,’ which assumed the pres- 


SCIENCE. 


Von. XII. No. 302. 


ence in the molecule of groups of atoms 
having an independent existence and ¢a- 
pable of being transferred without change 
from one compound to another, and, in 
short all the various theories of constitution 
which culminated in structural chemistry 
as represented by Kekulé. We shall pres- 
ently see how a finer kind of isomerism 
led to the study of space chemisty, and stil] 
later, how isomerism lies at the foundation 
of the subject of tautomerism, which is of 
such importance at the present day. 

The structural formula implies (if we 
may disregard the view of the few more 
cautious chemists who regard it asa re- 
action formula only) that the atoms are in 
each case linked together according to a 
definite plan, but it is purely diagrammatic, 
it says nothing about their relation in space ; 
this may be fixed or nearly fixed, or it may 
vary as the Solar System varies, the plan 
remaining the same, but the relative posi- 
tions of the component bodies changing en- 
tirely from instant to instant. Up to 1860 
scarcely achemist concerned himself in the 
least with the relative positions of the atoms 
or groups in space, and it was not till 1887 
that the chemical mind became awakened 
to the importance of this question. A 
few earlier chemists, it is true, as Boyle, 
Wenzel, Wollaston, Gmelin, Laurent, had 
suggested the possibility of the existence of 
such definite relations, but the absence of 
any experimental basis for such specula- 
tions prevented their suggestions from 
having any positive results. It is about 
the year 1887, therefore, that I am inclined 
to place the beginning of the revival of 
organic chemistry. 

The development of the conception of 
chemistry in space is inseparably bound 
up with the chemical and crystallographic 
study of tartaric and racemic acids, and 
with Biot’s discovery of the rotation of the 
plane of polarization of light by certain dis- 
solved organic compounds, The isomer- 
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ism of tartaric and racemic acids was rec- 
ognized by Gay-Lussac in 1826 and by 
Berzelius in 1830, but nothing in their ob- 
servations indicated that this isomerism 
was in any way peculiar and of a finer 
kind than that existing in other cases. 
Still earlier, in 1815, Biot had found that 
tartaric acid and various other organic 
bodies, such as sugar, camphor, turpentine, 
possess the power of rotating the plane of 
polarization of light, and as this property 
is shown by them in the dissolved state, it 
was clear that it must be due, not to crys- 
talline structure, but to intramolecular con- 
stitution. In 1841, de La Provostaye in- 
vestigated the crystallography of tartaric 
and racemic acids and their salts without 
noticing any difference between the two 
series, while in 1844 Mitscherlich examined 
the double sodium ammonium salts of these 
acids erystallographically with the same 
result. Referring to the discovery of Biot 
that the tartrates are dextrorotary, the 
racemates indifferent, Mitscherlich says : 
‘‘ Nevertheless, the nature and number of 
the atoms, their arrangement and their dis- 
tances apart are the same in both bodies.” 

In 1848, Louis Pasteur, who was then a 
chemical student just beginning independ- 
ent work, turned his attention to the study 
of crystals as offering a possible assistance 
to him in his chemical researches. With 
no expectation of making a discovery, with 
a view to practice solely, he began by re- 
peating de La Provostaye’s work of seven 
years before, as far as it related to tartaric 
acid. He soon observed a fact which had 
escaped the former, this being that crystals 
of the tartrates possess certain hemihedral 
faces, and further that the hemihedrism is 
in the same sense in ali the tartrates. 
Led by the observation of Hauy and Weiss, 
on the existence of right- and left-handed 
hemihedrism in quartz, of Biot, on the ex- 
istence of dextro- and levo-rotary quartz, 
and of Sir John Herschel, that the crystal- 
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lographie difference of the two kinds of 
quartz is associated with a corresponding 
difference in the sense of their optical rota- 
tion, he undertook an investigation designed 
to ascertain whether in the various crystal- 
line organic bodies possessing optical rota- 
tion in’ solution, this property is always ac- 
companied by hemihedrism, and whether 
absence of the one implies corresponding 
absence of the other. He examined the 
crystals of the optically indifferent racemic 
acid and its salts; none of these showed 
hemihedrism. Mitscherlich had failed to 
observe the hemihedrism of the active so- 
dium ammonium tartrate and found that 
its crystals differ in no wise from those of the 
corresponding inactive racemate. Herein 
was an apparent exception to the rule, and 
Pasteur, therefore, repeated Mitscherlich’s 
work. He found the hemihedrism of the 
sodium ammonium tartrate which had es- 
caped the eye of Mitscherlich, but he also 
found—and this is the observation which 
entitles him to be regarded as one of the 
founders of chemistry in space—that ex- 
ceptionally the double racemate also showed 
hemihedral faces, but that while half of the 
crystals were hemihedral in a right-handed 
sense, the other half were so in the oppo- 
site sense.* Carefully separating the two 
kinds, dissolving them and placing the so- 
lutions in the polarimeter, he found, to his 
great surprise and delight, that the one so- 
lution was dextro-, the other lzvo-rotatory. 
From the latter he prepared levo-tartaric 
acid, the hitherto unknown isomer of com- 
mon tartaric acid. Mixing the two acids in 
equal quantities, he regenerated the inac- 
tive racemic acid. 

* The inversion temperature of sodium ammonium 
racemate is 27° C. (van’t Hoff and van Deventer, 
Zeit. physik. Chem. 1, 173). Above this temperature 
the racemate is stable, below it, the mixed dextro- and 
levo-sodium ammonium tartrates. Mitscherlich’s fail- 
ure to detect the facts afterwards observed by Pasteur 


may therefore have been due, not to erroneous obser- 
vation, but to improperly selected temperatures. 


542 


This is an old story for us, but at that 
time it appeared highly improbable, and 
even Biot, the veteran discoverer of the 
optical rotation of dissolved organic sub- 
stances, who had for twenty years vainly 
endeavored to convince chemists that in 
the study of this phenomenon was to be 
found one of the best means of investiga- 
ting molecular structure, entertained strong 
doubts as to its accuracy. As an illustra- 
tion of scientific skepticism, I may quote 
Pasteur’s own words, relating to Biot’s re- 
ception of his discovery:* ‘‘ He (Biot) 
summoned me to his laboratory, in order 
to have me repeat the various experiments 
under his own eyes. He supplied me with 
racemic acid, which he himself had exam- 
ined and had found to be optically inactive. 
I prepared in his presence the sodium-am- 
monium double salt, for which he wished 
to furnish even the soda and ammonia. 
The solution was set aside in his laboratory 
to evaporate slowly, and after 30-40 grams 
of crystals had formed, he again summoned 
me to the Collége de France to collect the 
dextro- and levo-rotatory crystals, and 
separate them according to their crystallo- 
graphic character, requiring me to repeat 
the assertion that those which I placed 
at his right hand were dextro-rotatory, 
and those at his left hand levo-rotatory. 
When this was done, he said that he bim- 
self would carry out the rest. He carefully 
prepared the solutions and at the moment 
when he was about to observe them in the 
polarimeter he called me again into his 
room. He first brought into the apparatus 
the more interesting solution, that which 
should rotate towards the left. Without 
making the reading, merely by viewing the 
shades of color on the two halves of the 
field of vision, he recognized the presence 
of distinct lxwvo-rotation. Then the old 
- Inan, visibly affected, grasped my hand and 


* Ostwald’s Klassiker, No. 28, p. 14. This con- 
tains Pasteur’s own account of his observations. 


SCIENCE. 


simultaneously two publications of essen- 


[N. 8S. Vou. XII. No. 302. 


said, ‘my dear child, I have loved science 
my whole life so much that I hear my heart 
beating for joy.’ ” 

Pasteur was able to give but a vague, yet 
true explanation of his observations. He 
attributed this physical isomerism to a sort 
ofasymmetry of the molecule, the two kinds 
being identical in every respect except that 
they cannot be made to coincide ; they are 
like an object and its reflection in a mirror, 
the right and left hand, or a right- and left- 
handed screw. In his opinion, the asym- 
metry was caused by the action of forces 
peculiar to the organism. 

Pasteur’s discovery waited long before 
exercising a perceptible influence on the 
course of chemical research. Kekulé’s Lehr- 
buch, published in 1866, describes the facts, 
but makes no mention of Pasteur’s theo- 
retical views. The investigations of Wisli- 
cenus, on the lactic acids, published in 1869, 
showed that four of these exist ( oxypro- 
pionic acid and two optically opposite forms 
of « oxypropionic acid with their racemic 
combination), while the structure theory 
indicates but two. Without giving a more 
concise explanation, he suggested that the 
difference of the acids is a geometrical one, 
and called this kind of isomerism geometrical 
isomerism. It is curious that at even this 
date Wislicenus makes no mention of Pas- 
teur’s discovery of the enantiomorphic 
tartaric acids or his theory of molecular 
asymmetry, although the, facts were pre- 
cisely analogous, and the explanation a 
more definite one than his own. 

Pasteur’s conception_of molecular asym- 
metry, first stated, I believe, in 1860, had 
to wait until 1874 before\assuming a form 
sufficiently definite to admit pf application 
to the theory of structure. In this year 
there appeared independently and almost 


tially similar nature, the one by Le Bel in 
Paris, the other by van’t Hoff, then pro- 
fessor in Utrecht. Le Bel acknowledged 
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his indebtedness to Pasteur, while van’t 
Hoff made no special mention of him and 
proceeded to develop his theory on @ priori 
grounds, though he has elsewhere told us 
that his interest was aroused by Wislicenus’ 
discovery of the physically isomeric lactic 
acids. Beginning with the assumption that 
the four valences of the carbon atom are 
directed towards the apices of a tetrahedron, 
van’t Hoff showed that if any two of the 
four combined atoms or groups are iden- 
tical (Caabe) but one form can result, while 
if they are all different (Cabcd) there must 
result two forms, identical in so far as their 
plane structural formulas are concerned, 
and identical in all chemical and physical 
respects, save that the one is to the other 
as an unsymmetrical object and its reflec- 
tion in a mirror; they would constitute 
right- and left-handed figures, their influ- 
ence on polarized light and on the form of 
the crystal would be the same, but in op- 
posite senses, that is, they would be dextro- 
and levo-rotatory, and if showing hemihe- 
drism, this, too, would be opposite in the 
two forms. Proceeding to apply this hy- 
pothesis, he showed that every optically 
active organic compound, the constitution 
of which was then known, contains one or 
more such asymmetric carbon atoms, carbon 
atoms combined with four different atoms or 
groups; the dextro- and lzvo-tartaric acids 
are identical when the ordinary formulas 
are considered, but different when the space 
relations are taken into account. It was 
further shown that two or more asymmetric 
carbon atoms in the same molecule might 
reinforce or neutralize each other with re- 
spect to rotatory power, in the latter case 
giving bodies like inactive tartaric acid, 
which differs from racemic acid in not being 
separable into optical antipodes. 

Van’t Hoff further applied his theory of 
the tetrahedral carbon atom to other 
obscure cases of isomerism, found only in 
bodies having doubly united carbon atoms, 
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such as fumaric and maleic acids, which 
are not chemically identical, but the inter- 
pretation of which on the current views of 
structure had not been satisfactorily accom- 
plished. Fittig regarded fumaric acid as 


CH.CO,H 
| 
CH.CO,H 


and the isomeric maleic acid as 
CH,.CO,H 


= 


the latter formula, however, not being in 
harmony with the facts, while Anschiitz 
held maleic acid to be 


CH.C(OH), 
| 


On van’t Hoff’s hypothesis, the doubly com- 
bined carbon atoms are incapable of free 
rotation, the combined groups or atoms 
being, therefore, compelled to retain their 
relative positions, thus giving stability to 
the two configurations 


b 


a a a 
po C= and pol = C<, 


We have thus two distinct types of geo- 
metrical isomerism; in the one, the type 
with asymmetvic carbon atoms, the chem- 
ical properties are identical and likewise 
the physical, except in so far as they in- 
volve space relations, as optical rotation 
and hemihedrism; in the other, that of the 
doubly united carbon atoms, the chemical 
properties, while not absolutely identical, 
are so nearly so that they can be expressed 
by the same structural formula of the old 
style. 

Van’t Hoff and Le Bel’s explanation of 
physical isomerism long attracted but little 
attention among chemists, partly because 
such cases were then comparatively rare, 
partly because of the inertia of the chem- 
ical mind, which preferred to seek an ex- 
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planation in new forms of plane structural 
formulas, or which simply ignored the facts, 
much as the inorganic chemist long ignored 
the existence of double salts, which did not 
conform to his notions of what valency 
should do. The theory, however, at once 
found a warm advocate in Johannes Wis- 
licenus, whose mind had been prepared by 
his investigation on the lactic acids, but in 
other quarters it met with open opposition. 
Among its opponents was the illustrious 
but pugnacious Kolbe, whose words * I can- 
not refrain from quoting, both because they 
are extremely characteristic of his style of 
criticism, and because they were directed 
towards a man who has since won the high- 
est renown as a chemist, and towards a 
theory which has now earned an accepted 
place in science. 

‘In a recently published article under 
the above title,j I have denoted, as one of 
the causes of the present retrogression of 
chemical investigation in Germany, the lack 
of general, and at the same time funda- 
mental chemical training, under which not 
a small number of our chemical professors 
labor, to the great disadvantage of science. 
The result is the prevalence of a vegeta- 
tion of apparently learned and intellec- 
tual, but in reality trivial and soulless, nat- 
ural philosophy, which, set aside fifty years 
ago by the exact investigation of nature, is 
again being hauled forth by pseudo-scien- 
tists from that rubbish room which contains 
the wanderings of the human mind, and 
which, like a wench dressed in the height 
of fashion and freshly painted, it is being 
attempted to smuggle into good society in 
which it does not belong. 

“ Let him to whom this fear seems over- 
drawn, read, if read he can, the recently 
published brochure, bristling with the play 
of fancy, of Messrs. van’t Hoff and Herr- 


* Zeichen der Zeit. Journ. prakt. Chem. N. F. 15. 
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mann, on the ‘ Position of the Atoms in 
Space.’ I should ignore this, as I have 
many Others, had not a reputable chemist* 
taken it under his protection and warmly 
recommended it as a valuable production. 

“ A certain Dr. J. H. van’t Hoff, at the 
Veterinary School in Utretht, has, as it ap- 
pears, no taste for exact chemical research. 
He has considered it more convenient to 
mount his Pegasus (evidently borrowed 
from the Veterinary School), and to an- 
nounce, in his ‘Chimie dans l’espace,’ how, 
from the chemical Parnassus, reached in 
his bold flight, the atoms of the universe 
are seen to be arranged. * * * 

‘To criticise this brochure even half-way 
is impossible, because the fancies contained 
in it are wholly without foundation in fact, 
and absolutely incomprehensible to the 
sober investigator. But to get an idea of 
what floated before the minds of the au- 
thors, it will suffice to read the two follow- 
ing sentences. The brochure begins with 
the words: ‘Modern chemical theory has 
two weak points ; it speaks neither of the 
relative positions of the atoms in the mole- 
cule, nor of the nature of their motions.’ 
The second sentence reads: ‘In the asym- 
metric carbon atom we have a medium 
which is characterized by the screw-like 
arrangement of its smallest parts, the 
atoms!’ * * * 

“Tt is characteristic of the present un- 
criticising and criticism hating age that 
two practically unknown chemists, the one 
in a veterinary school, the other in an 
agricultural institute, confidently pass judg- 
ment upon the highest problems of chem- 
istry, which in all probability will never be 
solved, especially the spatial relations of 
the atoms, and undertake their solution 
with an assurance which sets the true in- 
vestigator in positive amazement. * * * 

“ Wislicenus herewith announces that he 
has abandoned the ranks of exact investiga- 
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tors, and has gone over to the camp of the 
natural philosophers of unhappy memory, 
which but a thin ‘medium’ separates from 
the spiritualists.”’ 

Upon this criticism van’t Hoff remarks, 
in a later work,* ‘‘ But ten years have 
passed—Kolbe is dead, and by a strange 
freak of fate it is Wislicenus who has suc- 
ceeded him in the University of Leipzig,” 
to which we may add, that after twenty-five 
years, the Utrecht horse doctor has become 
professor in the University of Berlin, and 
the chemical world has united in doing him 
honor upon the twenty-fifth anniversary 
of his doctorate. 

Time is wanting to do more than allude 
to the interesting ‘tension theory’ of von 
Baeyer, dating 1885, which, by adopting 
van’t Hoff’s conception of the tetrahedral 
arrangement of the carbon valences, and 
assuming that these tend to maintain their 
relative positions with considerable force, 
like elastic springs, offered an explanation 
of the relative stability of the polymethy- 
lene rings and the instability of the poly- 
acetylene compounds. 

The first strong impulse to the study of 
the space relation of carbon compounds was 
given by Johannes Wislicenus in 1887, by 
his paper on ‘The Spatial Arrangement of 
the Atoms in Organic Molecules, and its 
Determination in Geometrically Isomeric 
Unsaturated Compounds.’} In this paper 
the subject was treated essentially as it had 
been twelve years before by van’t Hoff, but 
with important extensions, covering the 
lactones and anhydrides. After the ap- 
pearance of this epoch-making work, stereo- 
chemistry was no longer a scientific curios- 
ity ; it at once became the fashion, and has 
so remained ever since. Many specula- 


* Dix années dans Vhistoire d’une théorie, p. 21. 

} Ueber die raiimliche Anordnung der Atome und 
ihre Bestimmung in geometrisch-isomeren ungesiit- 
tigten Verbindungen. Abhand. d. K. Siichs. Gesell- 
sch. d. Wiss. Bd. 24. 
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tions have appeared, but few have obtained 
much foothold, and the stereochemistry of 
to-day, so far as it concerns carbon, is es- 
sentially that of van’t Hoff, Le Bel and 
Wislicenus. The classical researches of 
von Baeyer on the hexahydrophthalic acids 
are based essentially on extensions of the 
theory of the geometrical isomerism of 
bodies of the ethylenic type and have con- 
tributed not a little to its confirmation. 
The preparation of stereoisomers of both 
types is now a matter of almost daily oc- 
currence. 

Unquestionably the greatest achievements 
of stereochemistry are to be found in Emil 
Fischer’s magnificent researches on the 
sugars. If to explain old facts and to lead 
to the discovery of new ones be any test of 
the truth of an hypothesis, then the appli- 
cability of the theory of the asymmetric 
carbon atom to the carbohydrates affords a 
very strong presumption in its favor. The 
stereochemistry of the sugars might by 
itself form the subject of many lectures. 
Not only were the relations of the already 
known sugars satisfactorily explained, but 
the synthesis of whole new groups was ef- 
fected, the configuration of each of which 
was determined, 

Pasteur discovered the three chief meth- 
ods which are still used for separating an 
optically inactive mixture into its active 
components, namely, (1) separating by se- 
lection the two kinds of hemihedral crys- 
tals corresponding to the dextro- and lzevo- 
rotatory forms, (2) separation by means 
of alkaloid salts, the alkaloids being them- 
selves optically active and forming with 
the two constituents of the racemic mix- 
ture two salts which are not enantiomor- 
phic and therefore differing chemically and 


‘physically, one being less soluble than the 


other and (3) separating by means of fer- 
mentation, the fermenting organisms fre- 
quently showing a tendency to destroy one 
of the forms while leaving the other un- 
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touched. The alkaloid and the fermenta- 
tion methods are of the widest applicability, 
and the latter is especially important be- 
cause of its bearing on vital phenomena. 
Pasteur showed that the micro-organism is 
able to attack one of the geometrically iso- 
meric forms, while incapable of acting on 
the other. In his work on the sugars 
Fischer further demonstrated that this se- 
lective power is not to be ascribed to any 
peculiar vital property of the living cell, 
for the soluble ferments, the enzymes, have 
frequently the same selective power. This 
power he attributes to the existence of the 
proper molecular asymmetry in the enzyme, 
by virtue of which its molecule is able to 
come into proper relationship with the 
asymmetric molecule of the body to be 
fermented ; with exactly the same consti- 
tution on the part of one of the reacting 
bodies, but with the opposite configura- 
tion, this relationship cannot be brought 
about and fermentation does not ensue ; as 
Fischer expresses it, sugar and enzyme must 
be adapted to each other as lock and key. 
Lock and key may be made on the proper 
model, but only when the notches of the 
key are on the same side as the wards of 
the lock can they fit each other. From 
this it would follow that the form which is 
left unattacked during the fermentation 
with a particular enzyme should be decom- 
posed by an enzyme having the same chem- 
ical formula but the opposite configuration. 

In fact, the physiological significance of 
stereochemistry is so great that we do not 
yet begin to appreciate it. The carbo- 
hydrates all contain asymmetric carbon 
atoms, and the same is unquestionably true 
of the proteids, all of which are optically 
active ; the enzymes, as bodies closely re- 
lated to the proteids, probably possess 
molecular asymmetry. The different digest- 
ibility or assimilability of various carbo-hy- 
drates and proteids may be partly due to the 
different space configuration of their mole- 
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cules rather than to any specifically chem- 
ical cause. Fischer has suggested the pos. 
sibility of synthesizing a sugar capable of 
assimilation by diabetics. The power of 
digesting cellulose and horny matter pos- 
sessed by some animals may be due simply 
to the peculiar configuration of their di- 
gestive enzymes. The curious fact that 
dextro-asparagine is sweet, while levo- 
asparagine is insipid, is doubtless due to the 
asymmetric structure of the active mole- 
cules of the taste buds. It is possible that 
a dextro-strychnine might be innocuous, a 
dextro-quinine a virulent poison. 

It is well known that all asymmetric 
compounds produced by purely artificial 
methods consist of an optically inactive 
mixture of dextro- and lzvo-rotatory forms 
in equal proportions ; only nature is able 
to produce one form to the exclusion of 
the other; the chemist can do this only 
with the aid of a natural product such 
as an alkaloid or enzyme, itself active 
in one sense, or by intelligent selection, 
as where Pasteur separated the two tar- 
trates. At present we can perceive no 
escape from the dilemma that in the syn- 
thesis of its optically active substances 
the organism either employs some ultra- 
chemical process, or produces them by 
chemical means through the agency of pre- 
viously existing active substances. The 
latter alternation would lead us back to 
the existence of one-sided asymmetry in 
the very first organism of the series, the 
origin of which it is equally impossible to 
explain on chemical grounds. ‘This inter- 
esting fact, pointed out by Japp* is 
regarded by him as indicating that some- 
thing besides chemical and physical forces 
was concerned in the original production 
of life. The difficulty is a real one, and 
we still know of no better explanation than 


* Address before Section ‘B,’ British Association 
for the Advancement of Science. Nature, Vol. 58, 
p. 452. 
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is suggested by the words of Pasteur :* 
“Ts it not necessary, and also sufficient to 
assume that at the moment when the vege- 
table organism originates, an asymmetric 
force is active? * * * Do there perhaps 
exist such asymmetric activities, subordi- 
nated to cosmic influences in light, heat, 
magnetism, electricity? Are they associ- 
ated perhaps with the motion of the earth, 
with the electric currents by which the 
physicists explain the magnetic poles of the 
earth? We are to-day not in the position 
to express even the least opinion on the 
subject.” 

Before we assume the existence of a vital 
force or other mysterious agency, however, 
to explain the difficulty, let us not forget 
the confidence with which Berzelius asserted 
the hopelessness of the problem of producing 
organic compounds from purely inorganic 
material. 

Speculation on the space relations of the 
atoms has not been slow in extending itself 
to other elements than carbon. More es- 
pecially has nitrogen occupied the attention 
of stereochemists. Many attempts to pre- 
pare geometrically isomeric ammonium 
compounds have been made, by introducing 
the substituting groups in different orders, 
without positive results. Within a year, 
however, Pope and Peachey} have suc- 
ceeded in decomposing inactive «-benzyl- 
phenyl-allyl-methyl-ammonium into its 
dextro- and levo-rotatory constituents by 
means of dextro-camphor sulphonic acid, 
thereby affording a proof of the existence 
of stereoisomeric compounds of pentavalent 
nitrogen, a discovery which, if confirmed 
by the preparation of other similar com- 
pounds, is of the very highest importance. 
Still more recently, the same chemists have 
obtained optically active compounds of te- 
travalent sulphur and tin. { 


* Ostwald’s Klassiker, No. 28, p. 31. 
t Journ, Chem. Soc., 75, 1127. 
t Journ. Chem. Soc. 77, 1072 ; Proceedings Chem. Soc. 
16, 42, 116. 
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More fruitful has been the hypothesis of 
Hantzsch and Werner originally suggested 
by the existence of physically isomeric 
oximes, and now applied by them to the 
compounds containing the group—N = N—. 
According to this view the triad nitrogen 
atom may be regarded as occupying one 
apex of a tetrahedron, the combined groups 
occupying the others, or in other words, 
the three valences of the nitrogen do not 
act in the same plane. In the case where 
the nitrogen atom is doubly united to 
another nitrogen or a carbon atom, free ro- 
tation is prevented, as in the case of donbly 
united carbon atoms, and we may have 
stereoisomers of the types 

a—C—b a—C-—b 
| and 
c—N N—c 
Benzaldoxime, for instance, exists in the 
forms 


O,H,.C.H C,H,.C.H 
|| and | 
HO.N N.OH 
and diazobenzolhydroxide as 
C,H,.N C,H,.N 
and || 
HO.N N.OH 


while according to Hantzsch, the isomeric 
nitramide and hyponitrous acid are simply 


HON HON 


|| and | 
HON NOH 


It is quite possible that the Hantzsch- 
Werner hypothesis may also find an appli- 
cation in the study of the labile compounds of 
the organism. Still more recently, Werner 
has considered as stereo-isomeric a number 
of metal-ammonias and their derivatives, 
notably the platinum compounds 


Cl_», NH Cl_ p, NH 


platosemidiamine chloride. platosamine chloride. 


I have mentioned the latter examples as 
illustrating the tendency to extend the 
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newer conceptions of the carbon atom to the 
atoms of other elements also. Whether we 
shall ever have a stereochemistry of all the 
elements is very questionable. As I shall 
point out presently, carbon compounds in 
general possess a kind of inertia, a tendency 
to retain their structure, the possibility of 
isomerism being due to this. At a higher 
level of temperature, ordinary structural 
isomers tend to assume the most stable form 
or system, while those isomers the existence 
of which depends on asymmetric carbon 
atoms tend to form a mixture composed of 
equal portions of both right- and left-handed 
forms ; both dextro- and lvo-tartaric acids, 
for example, giving racemic acid on heating. 
That we do not find more cases of structural 
or of steric isomerism among inorganic 
bodies is perhaps due, not to their existence 
being inherently impossible, but to our 
working at too high a temperature, a tem- 
perature at which isomers are incapable of 
existence, lapsing at once into the most 
stable forms or into a mixture of structur- 
ally equivalent but geometrically opposite 
bodies, which, like the constituents of ra- 
cemic acid, are identical in chemical and 
most physical properties, and which, exist- 
ing in equal quantities, balance each other 
optically and ecrystallographically, like the 
two tartaric acids. The asymmetric tin 
atom shows great lability at ordinary tem- 
peratures. Ata temperature much below 
zero, such steric and structural isomers may 
well exist independently. The investiga- 
tion of this is but one of the many possibili- 
ties of low temperature work. 

This brings us to a comparatively new 
and highly important branch of organic 
chemistry, the subject of tautomerism, and 
this, like stereochemistry, is an outgrowth 
of the subject of isomerism. Van’t Hoff, 
in his remarkable, but little known book, 
‘Ansichten tber die organische Chemie,’ 
points out, as one of the reasons for the ex- 
istence not only of the large number of 
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carbon compounds, but also of isomers, the 
peculiar inertness of the union of carbon 
with itself and with otherelements. Every 
one knows that in general the reactions of 
carbon compounds take place slowly, they 
form with difficulty and once formed are 
comparatively stable; there is a tendency 
to maintenance of the status quo. In the 
language of physical chemistry, we may say 
that carbon compounds usually tend to equi- 
librium with great slowness. They have 
a very small reaction velocity. By virtue 
of this property, the reason for which we do 
not know, the organic molecule, once 
formed, tends to maintain its individuality, 
hence the stability of isomers. Were it not 
for this, it would rapidly lapse to the sys- 
tem which is most stable, whether it be 
another simple body or a mixture. Just 
the opposite is characteristic of the inor- 
ganic molecule. We know a few inorganic 
isomers, it is true, but their occurrence is 
so rare as to excite comment. We are, for 
example, acquainted with three organic 
compounds C,H,NO,, namely, ethyl nitrite 
C,H,.ONO, nitroethane C,H,.NO,, and a 
less stable form of this, CH,.CH=NO.OH, 
but we know but one nitrous acid and one 
series of metallic nitrites; we know but 
one sulphurous acid and one series of its 
metallic salts, while there are two series of 
organic derivatives, the sulphurous ethers 
and the sulphonates; but one hydrocyanic 
acid and one series of metallic cyanides, 
while there are two series of organic deri- 
vations, the nitriles and isonitriles ; but one 
sulphocyanic acid with two series of organic 
derivatives, the sulphocyanates and the 
mustard oils. Such examples might be 
quoted indefinitely. Any one who has at- 
tempted to synthesize complex inorganic 
bodies by following the methods of organic 
chemistry must have been struck with the 
comparative rareness with which the de- 
sired results are obtained. In general, then, 
while organic isomers possess considerable 
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stability, of the theoretically possible inor- 
ganic isomers expressed by any formula 
only one form is stable, and the others, if 
momentarily formed, tend to lapse spon- 
taneously into this. As van’t Hoff says, 
the earbon atom tends to confer on the 
molecule the power of storing up an enor- 
mous amount of energy, which power, for 
want of a better name, is termed the inert- 
ness of the carbon combination. It is this 
property, perhaps more than any other one 
fact, which distinguishes organic from in- 
organic compounds. 

All organic isomers do not possess this 
power of maintaining their individuality to 
the same extent. We find every degree of 
transition from the stable to the labile, 
from those isomers which are not intercon- 
vertible at any temperature short of total 
decomposition, to those which change into 
each other upon the slightest provocation, 
such as slight elevation of temperature, 
fusion or solution, the presence of catalyzers 
or of bodies capable of reacting only with 
one form; from those whose individuality 
and stability are marked, to those where one 
form is stable, the other labile, and where 
the lability may vary to such an extent 
that in some cases the unstable form is 
easily obtained, in others only with the 
greatest difficulty, while in still others it is 
too unstable to exist at all under attainable 
conditions, and the isomerism disappears. 
It is the study of labile isomerism which, 
under the name of tautomerism, has attained 
such prominence in recent years. In the 
phenomena of labile isomerism, organic 
chemistry shows a distinct approximation 
to inorganic chemistry ; the characteristic 
phenomena underlying tautomeric organic 
bodies and inorganic bodies is the same, 
namely, the tendency to pass easily from a 
labile to a stable form, in short, the ab- 
sence, more or less marked, of the property 
which van’t Hoff called inertness of union. 

An extreme case of lability in one isomer 


SCIENCE. 549 


is found in that of the hypothetical vinyl 
alcohol, CH, = CHOH. Reactions which 
theoretically should give this, in reality 
yield aldehyde, CH,.CHO; the stability of 
the former is so slight that it passes at 
once, if formed, into the isomeric aldehyde. 
Baeyer obtained two ethy]-isatines, to which 
should correspond two isatines, while in 
reality but one exists. Allied to this is the 
behavior of phloroglucine, symmetrical tri- 
oxy-benzene, which, with acetyl chloride 
gives an acetate, indicating that its form- 


ula is 
OH 


C 
HC CH 


| | 
HOC COH 


while with hydroxylamine it yields an 
oxime, which is explicable only on the as- 
sumption that it has the constitution 


O 
C 


H,C CH, 
L 
oc CO 


H 


It is, therefore, impossible, by using the 
usual reactions for phenols and ketones, to 
ascertain to which of these groups phloro- 
glucine belongs. Baeyer held that but one 
of the forms actually exists in the free 
state, the other, the pseudo-form, as he 
termed it, being too unstable for existence. 
Laar, on the contrary, held that in such 
cases both formulas are equally justifiable ; 
that each molecule is constantly shifting 
back and forth between the two forms, each 
having but a momentary existence, and to 
such bodies he applied the term tautomeric. 

The discussion on the nature of tauto- 
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meric bodies has been one of the hottest in 
the recent history of organic chemistry, and 
not altogether free from invective. Much 
of this could have been avoided had the 
organic chemist recognized that the problem 
is one in which the ordinary methods of or- 
ganic chemistry find but little application, 
and then only with the greatest caution and 
judgment. The older methods are strictly 
applicable only to the more stable bodies. 
So impressed has he been with the inertness 
of the carbon union that he has failed to 
recognize that the laws of chemical equi- 
librium could have any place in organic 


chemistry. A certain compound may, for 
example, contain one of the two groups : 
—CH 
—C=—O —COH 


The organic chemist assumed that it must 
be entirely the one or entirely the other, 
and was perplexed on finding that it reacted 
with a ketone reagent entirely in the former 
sense, and with a hydroxyl] reagent entirely 
in the latter. To get around the difficulty, 
he was led to assume with Baeyer that only 
one of these actually exists in the free state, 
or with Laar, that each molecule is rapidly 
changing from the one form to the other 
and back again. The most elementary 
knowledge of reversible reactions would 
have taught him that the two forms must 
necessarily tend to a condition of equilib- 
rium ; that the final product must be a mix- 
ture of both forms, but that equilibrium 
might lie at a considerable distance from 
both extremes, or very near to one; that 
either form, if isolated, would tend with 
greater or less rapidity to the same condi- 
tion ; that if he removed one constituent by 
converting it into another compound, the 
equilibrium would be disturbed, and more 
of the other form would undergo transfor- 
mation and be removed from the sphere of 
action until conversion is complete, and 
that, therefore, conclusions based on purely 


SCIENCE. 


(N.S. Vou. XII. No. 302. 


chemical evidence were to be accepted with 
a grain of salt unless the two forms, by 
virtue of their slow velocity of transforma- 
tion, could be isolated and studied. The 
application of physico-chemical methods 
nowhere in organic chemistry finds better 
opportunity than in just this field. In 
some cases the laws of the so-called ‘con- 
densed systems,’ with definite inversion 
temperatures, are doubtless applicable. 
Hantzsch’s researches on the nitro-hy- 
drocarbons afford a good illustration of 
the superiority of physico-chemical meth- 
ods. Nitroethane C,H,NO, is a good ex- 
ample of this class. Its constitution was 
assumed by its discoverer, Victor Meyer, to 
be CH,.CH,.NO,, and it forms salts with al- 
kali metals, in which the metal has been 
variously supposed to be united to carbon 
CH,.CHM.NO, or to oxygen CH,.CH= 
NO.OM ; in the latter case it was neces- 
sary to assume either that the originally 
proposed formula of nitroethane is wrong, 
or that in forming a salt it undergoes intra- 
molecular rearrangement. Hantzsch now 
applied the method of electrical conduc- 
tivity. The aqueous solution of nitro- 
ethane is practically a non-conductor, and 
hence contains no ions, which would make 
it decidedly not an acid. If this solution 
be mixed with the equivalent of caustic 
soda, it at first shows only the conduc- 
tivity due to the alkali; gradually, how- 
ever, this diminishes, indicating the slow 
formation of a salt, which, being the salt 
of a weak acid and therefore less dissoci- 
ated than caustic soda, would conduct less. 
Were the nitroethane itself an acid, this 
effect should take place at once, as salts 
always form instantly or nearly so. If now 
just sufficient hydrochloric acid be added 
to convert the sodium nitroethane into 
nitroethane and sodium chloride, the solu- 
tion at first shows a greater conductivity 
than is attributable to the sodium chloride 
alone; the nitroethane, therefore, takes 
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part in it, and as ordinary nitroethane is 
non-conducting, a body of different consti- 
tution must be present, and this is regarded 
as the true acid CH,.CH=NO.OH ; this, 
however, gradually loses its conductivity, 
being transformed into common nitro- 
ethane. Nitroethane is, therefore, capable 
of existing in two forms, the ordinary form, 
the stable pseudo-acid CH,.CH,.NO,, gradu- 
ally metamorphosing under the action of an 
alkali into the true acid CH,.CH=NO.OH, 
which, stable as a salt, is labile in the free 
condition, gradually passing back into the 
pseudo-acid. In this, as in many other 
cases studied by Hantzsch, we find an inti- 
mate relation between tautomeric meta- 
morphosis and ionization. Brihl] has also 
recently pointed out a relation between 
tautomeric change and the nature of the 
solvent in which it occurs, the change from 
the enol to the keto form being promoted 
by ionizing solvents like water and alcohol, 
while non-ionizing solvents prevent or hin- 
der it. 

Passing from isomers in which both forms 
are stable, through various degrees of tau- 
tomerism, to where one of them is too 
labile to exist at all, at least under ordinary 
conditions, we reach tne state of affairs 
prevailing among inorganic bodies. The 
tautomeric organic bodies are an approxi- 
mation to the inorganic ; their chemistry is 
an approximation to inorganic chemistry. 
Ostwald has recently suggested a division 
of chemical compounds into two great 
classes, the ionizing and non-ionizing.* 
These would, in general, correspond to in- 
organic and organic, but some of the in- 
organic bodies would be found in the non- 
ionizing groups, while besides the carboxylic 
acids, a few organic compounds will be 
found in the ionizing group. The tau- 
tomeric compounds would occupy the inter- 
mediate position. We learn from these 
considerations one reason why inorganic 

*Grundriss der allgemeinen Chemie, 3" Aufl. S. 522. 
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isomers are so seldom found. The labile 
tautomer the more readily transforms into 
the more stable form the higher the tem- 
perature. The reason that we do not have 
inorganic tautomers is simply because we 
are working at too high a range of tem- 
perature. Much below room temperature 
we shall probably find a field of inorganic 
tautomerism and isomerism as rich or 
richer than that presented by organic 
chemistry. There is no sharp line of de- 
marcation between the two fields; the ap- 
parent difference results from the relatively 
greater inertness of the carbon union. If 
the methods of physical chemistry have 
hitherto found most application in inorganic 
chemistry, they are now being extended, in 
organic chemistry, first of all to those com- 
pounds which most closely resemble the in- 
organic, namely, the tautomers. 

A word on the application of tautomerism 
in physiological chemistry. The organic 
constituents of protoplasm, in so far as 
they are essentially active, are, on Loew’s 
theory, highly labile. The death of the pro- 
toplasm is at once accompanied by the 
transformation of its labile proteids into 
their stable forms. What it is that pre- 
vents this change taking place in life we do 
not know, yet it is evident that if we are to 
get light on the subject from the chemical 
side, it will not be so much by attempting 
to synthesize dead proteids, as by studying 
labile forms. I incline to the opinion, 
therefore, that the study of the phenomena 
of tautomerism is of the highest importance 
for physiological chemistry, and that phys- 
iological chemists will do well to turn their 
attention to this field. 

It is usually assumed that no portion of 
organic chemistry is further removed from 
the inorganic than the study of the living 
cell. I am inclined to hold the opposite 
opinion. If, as I have suggested, the 
labile tautomeric compounds lie between 
the stable organic compounds on the one 
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hand and the stable inorganic on the other, 
then, too, the labile compounds of pro- 
toplasm occupy an intermediate position. 
The chemical phenomena of life, are as 
close to those of the inorganic as to those of 
the stable organic bodies. It is not somuch 
by emphasizing the differences between car- 
bon and the inorganic elements that we 
shall aid in the explanation of life as by 
looking for those features in which carbon 
approximates to the inorganic. 

Hitherto the organic chemist has occu- 
pied himself mainly with the end-products 
of chemical reactions. With those impor- 
tant factors, the time and the yield, he has 
seldom concerned himself, further than to 
obtain the greatest possible yield in the 
shortest possible time, and he has reached 
this end by purely empirical processes. 
Now we know that most, if not all, reac- 
tions do not proceed to an end in the 
sense expressed by the chemical equation.* 
Every equation is true, not only when read 
from left to right but from right to left like- 
wise ; there is always a state of equilibrium, 
lying between the two extremes, sometimes 
so far from each that the reaction is ob- 
viously incomplete, sometimes so near one 
extreme that for practical purposes it may 
be considered as coinciding with it, but in 
reality never absolutely does so. This state 
of equilibrium is influenced by the relative 
amounts or active masses of the reacting 
bodies, and is approached with a velocity 
varying from what is practically instanta- 
neous to a slowness which can be measured 
only by ages. The ionized bodies reach 
equilibrium with exceeding rapidity, while 
undissociated substances, or those disso- 
ciating slowly, usually show a much smaller 
reaction velocity. The reactions of organic 
chemistry are toa great extent comparatively 
slow, and the equilibrium lies at a consider- 
able distance from both extremes, hence the 


* This of course does not apply to the so-called 
‘ condensed systems.’ 
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almost invariable wide deviation from the 
‘theoretical’ yield of the desired products. 
It seems, therefore, that the study of reac- 
tion velocities and of the laws of equilibrium 
has a most important bearing on the work 
of the organic chemist,a study which he 
has been most tardy in taking up. The 
precious ‘ Ausgangsmaterial,’ which he has 
spent months in preparing, is often wasted 
unnecessarily through ignorance of these 
laws, while in technical processes the case 
is no better ; this, too, quite apart from the 
contributions which could be made to phys- 
ical chemistry by duly considering these 
points. As organic chemistry advances, 
relatively more and more attention will be 
devoted to the way in which the reaction 
takes place. In physiological chemistry 
especially is this important, because here 
it is not the final products themselves, as a 
rule, which are interesting, but the mode 
of their formation ; physiological chemistry 
is not a science of compounds, but a science 
of processes ; it is the most physico-chemical 
branch next to physical chemistry itself. 
Most important for organic chemistry 
and its applications is the study of the 
influence which certain substances exert 
on the course of a reactidn, without being 
themselves permanently changed. Such 
phenomena have long been known, and to 
them the name catalytic was applied by 
Berzelius. The most obvious character- 
istics of such reactions are that the foreign 
substance, or catalyzer, is able to exert an 
influence altogether out of proportion to its 
quantity and that it remains unaltered at 
the end of the process. Such catalytic re- 
actions are well known both in inorganic 
and in organic chemistry. In the former I 
may cite the well-known influence of small 
quantities of platinum in decomposing 
hydrogen peroxide, and the influence of 
the oxides of nitrogen or of spongy plati- 
num in the formation of sulphuric acid, in 
the latter, the inversion of cane sugar by 
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acids, and the phenomena of fermentation 
under the action of organized ferments or 
of enzymes. Various theories have been 
proposed to explain this phenomenon, but 
none of them seems to be universally ap- 
plicable. Such theories as the temporary 
formation and splitting up of an additional 
product are not applicable in the case of 
the action of platinum on hydrogen per- 
oxide. Moreover, we have not only posi- 
tive or accelerating catalysis, but also 
negative or retarding catalysis, as in the 
preservation of hydrocyanic acid by traces 
of other acids, the retardation of the action 
of free oxygen on sodium sulphite by traces 
of aleohol, aldehyde and other organic 
substances, and the influence of palladium 
on sugar inversion. Such retarding actions 
can hardly be explained on any hypothesis 
yet offered. In recent years Ostwald has 
contributed greatly to the possible future 
solution of the problem by defining in what 
it consists. I have stated that every reac- 
tion proceeds to a state of equilibrium, 
with a certain definite reaction velocity ; 
the element of time is, therefore, an impor- 
tant one in chemical changes. Ostwald 
has pointed out that the influence of the 
catalyzer is solely to modify the time 
factor. Reactions which may proceed 
ordinarily with a velocity so small as to 
be inappreciable in a lifetime, may be made 
by the presence of a catalyzer to take place 
in a few minutes or hours, and conversely, 
reactions ordinarily proceeding rapidly may 
be greatly retarded ; but whichever occurs, 
the final state of equilibrium is the same, 
whether the catalyzer be present or not; it 
acts solely by modifying the reaction ve- 
locity. The knowledge of this important 
generalization is essential to any further 
progress. The importance for organic 
chemistry of a thorough study of catalysis 
can hardly be overestimated. I need only 
mention the important Friedel-Crafts reac- 
tion, in which anhydrous aluminium cblo- 
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ride is the catalyzer, and the reaction dis- 
covered by Beckmann. Probably a large 
portion of the chemical reactions known to 
us can be controlled by the use of a suitable 
catalyzer, being capable of acceleration or 
retardation at will, while many which do 
not occur with appreciable speed may be 
brought about in a limited time. 

Especially important are the relations of 
catalysis to physiological chemistry. The 
unorganized ferments of the organism, the 
enzymes, are simply catalytic agents. Be- 
sides the well-known diastase, ptyalin, pep- 
sin, and trypsin, there are many others, the 
importance of which is becoming more 
manifest every day. Since Buchner’s dis- 
covery of zymase, the enzyme of the yeast 
cell, there seems to be a tendency to at- 
tribute nearly all the chemical processes of 
the organism, even oxidation, to enzymes. 
How far these views are correct is without 
the scope of the present subject, and I can 
allude to but a single recent discovery, the 
importance of which can hardly be over- 
rated. A.C. Hill* has recently shown that 
the transformation of maltose into dextrose 
under the action of the enzyme maltase is 
in reality a reversible reaction. The equa- 
tion is: 

C,,H,,0,, + H,O = 20,H,,0,. 


Before the reaction is complete, the action 
of the ferment ceases. If, on the contrary, 
we add the enzyme toa solution of dextrose, 
a portion of the latter is converted into 
maltose, the reaction being expressed by the 
above equation read from right to left. 
This is a striking confirmation of Ostwald’s 
view that the catalyzer simply influences 
the rate, not the final condition, of the sys- 
tem. It has been suggested, and the view 
is a very plausible one, that in the living 
organism the very same enzymes which 
produce decompositions may under other 
conditions, in conformity with the law of 


* Journ. Chem. Soc. (London), 73, 634. 
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mass action, reverse the reactions and bring 
about the corresponding synthesis. Every 
one knows that the amount of glucose in 
the blood is practically constant. When, 
through the assimilation of carbo-hydrates 
the glucose in the blood of the portal vein 
rises above the normal, the liver cells con- 
vert it into glycogen and store itaway. As 
soon as the glucose in the blood begins to 
fall below the normal, as in the condition 
of hunger, the glycogen begins to break up 
and pass into the circulation. The decom- 
position of the glycogen is presumably due 
to the action of some enzyme, and it is en- 
tirely possible that it is the same enzyme 
which produces the synthesis as well as the 
decomposition. If by any process we could 
remove the maltose from our dextrose-mal- 
tose solution as fast as it is found, the trans- 
formation would finally be complete. The 
glucose-glycogen cycle is doubtless equally 
subject to the law of mass action. 

Not only is the subject of catalysis of 
immense importance in the study of the 
normal physiological processes. In another 
respect it has an equally important bearing. 
In recent years the toxines have assumed 
a prominent réle in pathology. How is it 
that a chemically insignificant portion of a 
substance may work such enormous changes 
in the system? This can hardly be attrib- 
uted to chemical action in the ordinary 
sense. Much more likely is it that the ac- 
tion of the toxine is catalytic, simply con- 
sisting in producing rapidly changes which 
without it would require time of almost 
indefinitely great duration. I have spoken 
of negative or retarding catalysis. The 
antitoxine is, perhaps, not to be regarded 
as chemically neutralizing the toxine, but 
rather as a retarding catalyzer, as one 


- tending to retard the changes which the 


toxine would otherwise bring about. Not 
only the toxines and antitoxines, but many 
drugs which exercise an influence alto- 
gether out of proportion to their amount, 
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may act as catalyzers rather than strictly as 
chemical reagents. In fact, it is not impos- 
sible to imagine that the scientific medicine 
of the future may be influenced largely by 
a better understanding of this remarkable 
phenomenon of catalysis. 

I would call the attention of those inter- 
ested in the subject of enzymes and toxines 
and antitoxines to the recent remarkable 
paper of Bredig and von Berneck on in- 
organic ferments,* which although essen- 
tially inorganic appears to be an important 
contribution to physiological chemistry. 
Hydrogen peroxide is a substance particu- 
larly susceptible to the action of catalyzers; 
its decomposition is expressed by the equa- 
tion 

2H,0, = 2H,0O + 

Among the substances which bring about 
this decomposition without themselves 
undergoing any perceptible change are 
platinum, gold, silver, and many other 
metals, the peroxides of manganese, lead 
and cobalt and certain enzymes. Schon- 
bein? says, speaking of the enzymes: 
“Tt appears to me to be a highly remark- 
able fact that all these fermenting or cata- 
lytic substances also have the property of 
decomposing hydrogen peroxide after the 
manner of platinum, a coincidence in vari- 
ous activities which must give rise to the 
suspicion that all depend upon a common 
cause.”’ And elsewhere:{ ‘‘ The results of 
my most recent investigations have only 
served to strengthen my conviction, long 
since expressed and often repeated, that 
the decomposition of hydrogen peroxide 
by platinum is the prototype of all fer- 
mentations.’’ § 

* Zeit. physik. Chemie, 31, 258. 

t Journ. prakt. Chemie [1], 39, 334. 

t Ibid [1], 89. 335. 

2 Whether or not the view of Loew (personally 
communicated ) be true or not, that the action of most 
enzymes on hydrogen peroxide is due to contamina- 


tion by a special enzyme catalase, does not affect the 
significance of SchOnbein’s statement. 
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This action of platinum depends on its 
fineness of subdivision, and the difficulty of 
obtaining it of uniform quality in this re- 
spect has hitherto prevented the extension 
of experiments to the quantitative stage. 
Recently, however, Bredig has succeeded in 
obtaining a colloidal solution of metallic 
platinum by volatilizing the metal in an 
electric are under water.* In this form the 
metal exposes an enormous surface, and is 
capable of being measured volumetrically, 
and the introduction of quantitative experi- 
ments is now possible. As little as one 
gram-atom + of colloidal platinum diffused 
through seventy million liters of water 
shows a perceptible action on more than a 
million times the quantity of hydrogen per- 
oxide. What I wish to point out as especi- 
ally interesting in the work of Bredig and 
von Berneck is this: they find that relatively 
minute portions of certain substances are 
able to inhibit the action of the platinum, 
and that these are substances which exert 
a markedly poisonous effect on the living 
cell and on enzymes. 1/345,000 gram 
molecule per liter of hydrogen sulphide 
already exerts a strongly restraining action, 
1/1000 gram molecule of hydrocyanic acid 
per liter stops it entirely, and much less is 
able to retard it greatly. Carbon disulphide 
and mereuric chloride show a similar be- 
havior. All of these substances are power- 
ful poisons, and Bredig uses the very ex- 
pressive word ‘ poisoning’ with reference 
to their restraining action on the platinum; 
the platinum is ‘ poisoned’ by hydrocyanic 
acid. Here we have a complete parallel 
with what is observed in the organism, and 
the parallel suggests a similar cause. The 
platinum acts towards hydrogen peroxide 
as a toxine, and the hydrocyanic acid as an 
antitoxine; or conversely, the metal may be 
compared with a natural ferment, the acid 
to a toxine which inhibits its action. It is 


* Zeit. Physik. Chemie., 31, 271. 
+ 193 grams. 
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not impossible that such studies, conducted 
with purely inorganic bodies, may help to 
throw definite light on the nature of im- 
munity. At least we may hope that the 
study of catalysis, using simple substances 
under conditions admitting of exact meas- 
urement, will help to solve some of the 


deepest problems of physiology and dispel 


the ignorance which hides itself under the 
name of vitalism. 

Time is wanting to consider at any 
length the newer relations of organic chem- 
istry to the theory of valency, especially in- 
teresting among which is the attempt of 
Werner to show that the supposed constant 
tetravalency of carbon is simply a partic- 
ular phase of a general law of combination 
which does not come under the current 
valence doctrine. I may mention also that 
Nef regards many peculiar reactions as due 
to the existence of a bivalent condition of 
carbon, which we have hitherto recognized 
only in carbon monoxide. So important, 
indeed, is bivalent carbon, according to this 
savant, that he expresses the conviction 
‘‘that in the chemistry of methylene is to . 
be found a future exact scientific physiology 
and medicine and perhaps an explanation 
of the vital processes.’’* If this be true, 
physiological chemists cannot be too prompt 
in abandoning all other investigations for 
the study of bivalent carbon. 

I have alluded to but a few features of 
the more recent progress of organic chem- 
istry, and pointed out some of its newer 
tendencies. Slow as this revival is, there 
can be no question that the trend is away 
from a too narrow contemplation of the 
formula as a final end of study, and towards 
the deeper consideration of nature as the 
manifestation of energy. There can be no 
question that the continuity of all classes 
of chemical phenomena will be more and 
more recognized. Within a few years we 
have seen a new kind of chemistry come 


* Liebig’s Annalen, 298, 374. 
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into the field of view, narrowly called 
physical chemistry, but more properly 
designated as general chemistry, because 
its principles do not lie apart, but are 
the substratum of all chemical phenom- 
ena, and it is by the reaction of this 
on the special provinces that their true 
progress will be maintained. Who shall 
share the honor of contributing to this 
progress? Who shall remain behind pon- 
dering over antiquated problems? Let me 
recall to your minds the tenacity with which 
Priestley held to the doctrine of phlogiston, 
the persistence with which Berzelius fought 
the theory of substitution, the satire of 
Liebig on the discovery of the yeast plant, 
and the sneers with which Kolbe greeted 
the first announcement of the laws of 
stereochemistry. There are not wanting 
to-day those who take a similar position 
towards the newer principles and theories 
of general chemistry. Some of us are com- 
paratively young, and in sympathy with 
the spirit of the time, but if the genius of 
Berzelius and Kolbe did not prevent their 
finally calling on the stream of progress to 
stop, how much more likely are we, as we 
grow older, to be found in a similar posi- 
tion if we once begin to yield to the spirit 
of indifference to that which does not most 
intimately concern us. As the truly scien- 
tific man is not he who limits his interest 
to a single province, but rather he who at- 
tempts to gain a rational comprehension of 
nature as a whole, so he only is truly a 
chemist in the highest sense of the word 
who is in sympathy with all branches of 
chemical investigation and with all prog- 
ress, and who does not merely admit, with 
benevolent ignorance, but actually feels and 
sees that physical, inorganic, organic and 
physiological chemistry are not separate, 
but continuous with each other and with 
all nature. It is not enough that we oc- 
cupy ourselves assiduously with researches 
in our chosen but often narrow field, if by 


[N. S. Vou. XII. No. 302, 


much peering through the microscope of 
science we become myopic towards nature 
in general. We must, to use Kolbe’s ex- 
pression, frequently mount our Pegasus and 
soar to the heights of the scientific Par- 
nassus. It is not the men who spend their 
lives in studying single groups of com- 
pounds or single phenomena, with interest 
in nought else, but those like van’t Hoff, 
Ostwald, Fischer, and Hantzsch, who keep 
their minds open to light from all sources 
not the conservatives, but the radicals, who 
are lifting organic chemistry above the old 
fashioned and still fashionable structurism, 
and bringing about what I have called its 
revival, 


H. N. Sroxes. 


THE WAIKURU, SERI AND YUMA LAN- 
GUAGES. 

Tue area of the tribes of the Yuman 
family was visited and crossed in the earli- 
est epoch of American exploration. These 
Indians became known through their large 
numbers and the fine exterior of their 
bodies, but chiefly through their spirit of 
opposition to the white man’s progress. 
Scientific exploration of their country, set- 
tlements and languages began about 1850 
on the Colorado and Gila Rivers. The 
area inhabited by them soon appeared to be 
largely in excess of what it had been sup- 
posed to be; for from San Luis Rey, on 
the Pacific Ocean, their territorial boundary 
extended south of the Shoshonean family 
to the Tonto Basin, included the Maricopas 


‘on the Gila River down to the Cocopa 


country, and thence again ran to the ocean. 

Jesuit missionaries began working in the 
peninsula of California about 1697, but 
never met with cordial receptivity among 
the natives. At the southern extremity 
dwelt the Pericté Indians ; they lived, says 
Venegas, from Cape San Lucas northward, 
beyond the harbor of La Paz; for Padre 
Miguel del Barco, who wrote in 1783, says 
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that the Perici tongue was spoken fifty 
leagues north of Cape San Lucas. They 
lived in small tribes, and the most noted 
of these were the Coras, once known as 
Edies to the inhabitants of Loreto. Some 
writers classed them as Waikuru, and as 
the name Cora may be identical with kuru 
in Waikuru, it is quite possible that all 
or most of the Pericfes spoke Waikuru. 
Nothing of their language has reached us 
except the names of seven Perici deities 
and a few local names (in Venegas, Gilij), 
all of which have a musical and vocalic 
sound. 

Farther north, between 23° 30’ and 26° 
lat., lived, or still live, the Waikuru In- 
dians in small scattering bands. The more 
important of their tribal bodies were, from 
the names of their dialects, Loretano, Cora, 
Uchitie, Aripe (Hervas). The Laimon, 
the ‘ gente del adentro,’ spoke the dialect 
in use around the Loreto mission. About 
eighty words of their language have come 
to our knowledge, contained in the Lord’s 
Prayer and church literature, which so far 
as they go show no affinity of decided char- 
acter with the Yuman dialects spoken north 
of their settlements and on the mainland. 
The language is vocalic and sounds agree- 
ably, but differs entirely in phonology, 
words, and grammar from Yuma, and has 
to be set down as a family by itself. 

On the eastern side of the Gulf of Cali- 
fornia are settled a number of tribes with 
affinities heretofore subject to doubt, as the 
Guayma and Upanguayma, the Salineros, 
and the Cocomaques; also the Tepoka, 
who live opposite the large Island of Ti- 
buron. They are grouped in the vicinity 
of the Seri, a wild and indomitable people 
who live partly in mainland Sonora and 
partly on their old home, Tiburon Island, 
frequently changing their abodes. At 
greater distances from the Seri dwell the 
Lower Pimas, the Papagos, also the nearly 


extinct Opatas. 
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From ancient reports we gather the no- 
tice that the Tepokas and Salineros speak 
Seri, from Orozco y Berra that Cocomaques 
speak Guayma or a dialect of it, and from 
Alphonse L. Pinart, who traveled there in 
1879, that the Guayma then spoke a dialect 
of the Lower Pima. 

The vocabulary of Seri obtained by A. 
L. Pinart shows many accumulations of 
consonants, some of them difficult for us to 
pronounce, and occurring mainly at the end 
of the vocables. In his collection the words 
seldom end in vowels, but in McGee’s there 
are aS many vowels as consonants in final 
sounds. Pinart found the utterance gut- 
tural, and compares it in this respect with 
the Santa Barbara or Chumashan dialects 
of the State of California. The guttural, 
lingual and labial articulation is prominent 
over the other classes of consonants. 

As to the grammatic part of Seri speech, 
we record some prefixes and a number of 
suffixes in nouns and verbs, but since every 
collector writes them differently, we know 
little about their pronunciation and less 
still about their function. Suffixes of 
common occurrence are -em, -7’0, -ly, -ok 
(or -mok), -st, mostly appended to nouns. 
For the Cochimi, some inflections of the 
verb and other grammatic elements were 
transmitted, but for Seri and Waikuru 
these are absolutely wanting for the pres- 
ent, for all that we have is mere words. A 
close study of the compound words may 
ultimately disclose case-forms in the noun 
and personal inflection in the verb, but as 
we have no texts of Seri, it is doubtful that 
they will aid us much in bringing on a re- 
sult. Mr. Hewitt has made a fair com- 
mencement in analyzing etymologically the 
numerals and other terms. Comparing the 
vocables is, therefore, the only means left 
to us at present to solve the question of af- 
finity of Seri with the neighboring lan- 
guages. The terms in which affinity with 
Yuman dialects is most probable, are : 
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Seri : avAt, Av’t—blood ; hwatin Yava- 
pai. 

‘hAamt, amt, ampte—earth, soil; amétin 
Cuchan. 

ehe—tree, bush; e—i in Cuchan. 

apis—tobacco; in Cocopa. 

kak6lx—large ; kaok6—o in Cochimi. 

az, ache, ahj—water; aha in Yavapai, 

and frequent in North American lan- 

guages as ax, Aha, ete. 

A few more correspondences of this sort, 
especially expressing parts of the human 
and animal bodies, are found, but they are 
too weak in numbers and quality to prove 
anything against the overwhelming number 
of terms that show absolute disparity in 
Yuman dialects compared with Seri. The 
terminals of Yuma are more typically vo- 
calic than those of Seri. 

The possibility of Seri being of the same 
kin as the Nahuatl dialects spoken around 
it in the State of Sonora, viz, the Pima, 
Papago, and Opata, has been carefully con- 
sidered by the noted Americanist, Professor 
J. E. Buschmann, member Royal Prussian 
Academy of Sciences (1854). The result 
was that no radical affinity existed between 
the two groups. 

At present the chances stand entirely 
against genealogical affinity of Seri with 
Yuma; but a final verdict can be rendered 
only after expert linguists have examined 
that language on the spot and obtained a 
lexicon and ethnographic texts in a way 
that will prove absolutely correct in their 
phonetics. A.S. GATSCHET. 


ON THE INFLECTION OF THE ANGLE OF 
THE JAW IN THE MARSUPIALIA.* 


Tue posterior part of the jaw in the Mar- 
supialia has been long recognized as peculiar 
in that the angle, instead of projecting ver- 
tically downwards, as is usually the case in 

* Preliminary paper read before the American As- 


sociation for the Advancement of Science, New York, 
June, 1900. 
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the Mammalia, is bent abruptly inwards so 
as to produce a horizontal shelf, thus giving 
the jaw, when viewed from the outside, the 
appearance of lacking an angle entirely, its 
arcuate lower border passing directly into 
the articular condyle. 

With the object of ascertaining the cause 
of this condition, the writer has examined 
various mammalian jaws and also dissec- 
tions and serial sections through the heads 
of the common opossum (Didelphys mare- 
supialis) and the pouch young of the wallaby 
( Macropus sp.). 

The opossum shows the following ana- 
tomical relations. The whole outer surface 
of the inflected angle is occupied by the 
outer fasciculus of the masseteric muscle, 
the entire inner surface by the pterygoideus 
internus. Both of these muscles are power- 
fully developed, while the pterygoideus ex- 
ternus is much reduced. The latter muscle 
is attached above the inflected angle. The 
inflection introduces three peculiar feat- 
ures: It increases abundantly the insertion 
area of the masseter and pterygoideus in- 
ternus; It places the latter muscle in oppo- 
sition to the lateral traction of the masseter 
on a weak symphysis ; it renders the line 
of traction of the pterygoideus internus 
vertical, so that with a reduction of the 
pterygoideus externus there is scarcely any 
provision for transverse muscular motion 
and so for a sectorial or a grinding action of 
the teeth. Of these peculiarities the last is 
probably the only one of primary signifi- 
cance. Itcontrasts strongly with the usual 
condition in placental types. 

Sections through the head of the develop- 
ing wallaby show the cavity of infiection to 
be occupied by Meckel’s cartilage. This 
seems to indicate that the inflection has 
originated by the disappearance of bony 
elements on the inside of the jaw and by 
the reduction of Meckel’s cartilage. The 
inflected portion represents primarily not an 
angle, but a part of the lower border of the jaw. 
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The inflection very early became fixed in 
the Marsupialia, as shown by the Jurassic 
forms Spalacotherium, Phascolotherium, and 
Triconodon. In the opossums (Didelphy- 
ide), which (excepting Myrmecobius) are 
the most primitive forms of to-day, the in- 
flection exhibits a primary relation to the 
vertically acting non-sectorial teeth. The 
same may be said of the Dasyuridz judging 
from Dasyurus. The thylacine, representing 
a predaceous carnivorous type, has not been 
available for examination. The kangaroos 
(Macropodidz), which resemble the pla- 
cental Ungulata, to a great extent, in 
tooth action and jaw structure, show no 
downward prolongation of the angle for the 
increase of the pterygoid insertion area 
such as is characteristic of the latter. The 
presence of the inflection makes it necessary 
to get the required increase in another way, 
and in such a manner as to substitute a 
transverse action of the muscle for a primi- 
tively vertical one. It is accomplished by 
a great excavation of the internal surface of 
the base of the inflected angle. In its in- 
terference with the downward prolongation 
of the angle, the inflection is detrimental] ; 
in other respects it is functional, since that 
part of the pterygoideus internus which is 
attached to its tip still acts vertically and 
also opposes the traction of the masseter on 
a weak symphysis. The phalangers (Pha- 
langeride) take an intermediate position 
between the Didelphyidz and the Macropo- 
did. Tarsipes, which is unique in lacking 
the inflection, is degenerate in this respect, 
since it also lacks the coronoid process and 
has reduced teeth. The koala (Phascola- 
rectus) shows a secondary straightening out 
of the angle associated with a deep auditory 
bulla. The wombats (Phascolomyide), and 
the bandicoots (Peramelidz) show no points 
of special interest. 

An examination of the available evidence 
leads to the following conclusions : 

(1) The inflection of the angle is primar- 
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ily associated with an exclusively vertical 
action of the teeth. 

(2) It probably originated by a reduc- 
tion of bony elements and of Meckel’s car- 
tilage on the inside of the jaw. 

(3) The inflection became fixed in the 
Marsupialia, and is to be regarded through- 
out the existing series as a persistent prim- 
itive character. 

(4) In primitive Marsupials, such as the 
Didelphyide, the inflection retains its orig- 
inal character, while in specialized types, 
such as the Macropodide, it becomes modi- 
fied in an attempt to substitute a partly 
transverse muscular action for an exclu- 
sively vertical one. 

(5) The inflection may be secondarily 
functional in many cases in opposing the 
traction of the pterygoideus internus to the 
lateral traction of the masseter on a weak 
symphysis. 

B. BENSLEY. 

COLUMBIA UNIVERSITY. 


OKLAHOMA GEOLOGICAL SURVEY. 

Tue necessity for geological work in 
Oklahoma is the more obvious in view of 
the fact that the surveys of adjoining States 
have been in progress for a number of years. 
Kansas, Missouri, Arkansas and Texas have 
already published largely on this subject, 
while in Oklahoma nothing has been written 
except a few scattered articles. 

During the past summer the initial work 
of the Survey has been accomplished. A 
sum sufficient to begin the work was appro- 
priated by the last Legislature. Dr. A. H. 
Van Vleet, of the University of Oklahoma, 
had charge of the work and acted as zoolo- 
gist for the Survey. Other members were 
C. N. Gould, geologist, Paul J. White, 
botanist, and Roy Hadsell, general assist- 
ant. The party traveled by wagon, being 
provided with tents and other necessary 
camping facilities. 

It had been planned to spend part of the 
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season in the Wichita Mountains, but per- 
mission to enter the Kiowa reservation, in 
which the mountains are situated, not hav- 
ing been granted, the plan of the route was 
changed. From Norman, the seat of the 
university, the party went north to Perry 
and Stillwater, then west across the north- 
ern part of the Territory as far as Camp 
Supply, south to the Washita river, and 
east through Norman, across the Seminole 
and Creek reservations to Okmulgee, north 
past the Tulsa coalfields, through the Chero- 
kee and Osage nations to the Kansas line 
and south again to Norman. In all about 
1,500 miles were covered and every county 
in Oklahoma except three were visited. 

Although the trip was of necessity little 
more than a reconnaissance, still the work 
as a whole was most satisfactory. The 
Red-beds—one of the most vexing of 
western geological groups—were studied 
throughout the Territory. Three large salt 
plains were visited; the ledge of gypsum 
which extends from Kansas to Texas was 
traced and mapped for several hundred 
miles ; fossils were collected from five dif- 
ferent localities representing as many 
horizons in the Red-beds. Numerous out- 
crops of comanche Cretaceous fossils were 
located in the western part of the Terri- 
tory. Collections of considerable impor- 
tance were made in the various formations, 
and the fossils are now being worked up 
in the Museum of the University. When 
these shall have been identified it is hoped 
that the question of the age of the Red- 
beds will be definitely settled. In the east- 
ern part of the Territory the relation of the 
coal and oil fields of the Carboniferous to 
the Red-beds was investigated. Through- 
out the trip the question of water supply 
was given considerable attention. 

Dr. Van Vleet made good collections of 
the animal life of the region, paying par- 
ticular attention to snakes and birds. Mr. 
White’s large collection of plants is of 
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much interest in that it comprises several 
species that are probably new to science. 
Mr. Hadsell devoted much time to col- 
lecting historical data, particularly that per- 
taining to Indians and old government trails 
and forts. About 150 photographs were 
taken illustrating the various phases of the 
work. 
A report of the progress of the survey 
will be presented to the Governor before 
the meeting of the next Legislature. In 
addition, a number of short articles will be 
written setting forth the work in greater 
detail. It is confidently hoped that legis- 
lative appropriation will be sufficient to 
enable much more effective work in the 


future. 
CHARLES Newton GOULD. 
THE UNIVERSITY OF OKLAHOMA, 
Sept. 18, 1900. 


MOSQUITOES OF THE UNITED STATES. 

For many years a few medical men have 
nursed the theory that mosquitoes may be 
carriers from man to man of the germs of 
human malaria. Quite recently physicians 
have produced evidence that makes this no 
longer a theory but a demonstrated fact. 
The result is that there is a great demand 
in all civilized countries for information re- 
garding mosquitoes. This demand found 
the entomologists of the world illy pre- 
pared with definite facts about the lives and 
habits of the different kinds of mosquitoes. 
It was not until 1896 that any thoroughly 
satisfactory figure of a well-determined spe- 
cies of mosquitoes from the United States, 
or any account of its early stages, was to be 
found in the literature. Then Dr. L. O. 
Howard, U. 8. Entomologist, published 
(Bull. 4, New Series, U. 8S. Div. of Ento- 
mology) a full and carefully illustrated ac- 
count of Culux pungens, and also included a 
digest of his previous articles on remedies 
for mosquitoes and a tabulated statement 
regarding the different species in this 
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country. Continuing the work so well 
begun, Dr. Howard made further impor- 
tant studies of mosquitoes, which he has 
embodied in Bulletin No. 25, New Series, 
U.S. Div. of Entomology, 70 pages, entitled 
‘Notes on the Mosquitoes of the United 
States, giving some: account of their struc- 
ture and biology, with remarks on reme- 
dies,’ which was issued early in September. 
Some of these ‘ notes’ are of a monographic 
nature. 

Under the first heading, ‘On mosquitoes 
in general,’ are given interesting accounts 
of the excessive abundance in which mos- 
quitoes have occurred in ancient and mod- 
ern times, even in extreme northern lati- 
tudes. The length of life of the adult 
mosquito may vary from a few days in con- 
finement to months when in hibernation ; 
a brief general statement of the life-history 
of mosquitoes is given; in relation to the 
food of adult mosquitoes, it is stated that 
the male does not necessarily take nourish- 
ment, but they have been seen sipping at 
drops of water, molasses and beer, while 
one instance is given where they were made 
drunk with wine; the females are believed 
to be normally plant feeders, less than one 
in a million ever getting the opportunity to 
taste the blood of a warm-blooded animal. 
Evidence is submitted to show that mos- 
quitoes do not fly far and also that they 
are not liable to be carried by strong winds, 
but railway trains are apparently important 
means of transporting unlimited quantities 
of them for unlimited distances. Many be- 
lieve that mosquito larve can live for a 
considerable period in mud or dried up 
pools, but the evidence submitted indicates 
that when the mud dries up entirely the 
larve are necessarily killed. The world’s 
mosquito fauna, as far as known, comprises 
about 250 species, of which only about 30 
have been found in the United States, these 
representing 5 different genera. 

Upon the very important and interesting 
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topic of ‘ mosquitoes and malaria,’ I think 
more should have been said in such a com- 
bined popular and scientific bulletin. A 
brief and popular abstract of Major Ross’ 
intensely interesting article, only cited, 
would have been welcomed by many read- 
ers who, like myself, have not been able to 
follow closely the trend of recent scientific 
discovery in this all-important field. It is 
stated that there is now ‘ very perfect proof 
that mosquitoes may and do transfer the 
malaria germ from a malaria patient and 
deposit it in the blood of a healthy person ’ ; 
only the mosquitoes of the genus Anopheles 
have been found to contain the human blood 
parasites, but apparently no other genera 
except Culex have been investigated, and 
our southern physicians are advised to 
study the very large mosquitoes of two 
genera occurring there from the malarial 
standpoint. 

‘Synoptic tables of the North American 
mosquitoes’ are next given. I doubt if 
more suggestive scientific names occur in 
any other group of insects ; for instance: exci- 
tans, stimulans, pungens, perturbans, excrucians, 
provocans, impatiens, punctor, and damnosus. 

The bulletin is teeming with original ob- 
servations and experiments, especially in 
relation to the biology of Culex pungens and 
Anopheles quadrimaculatus and remarks upon 
other species and their general distribution 
in the United States. Detailed accounts of 
the life-histories and habits of these two 
species are given and illustrated by remark- 
ably accurate and instructive figures of all 
stages and many details of structure; no 
such thorough and excellent account of 
any of the species of mosquitoes, especially 
of the very important malaria-carrying 
genus Anopheles, has before found its way 
into the world’s literature. Such painstak- 
ing work deserves the highest commenda- 
tion and it is a pleasure to credit it to our 
worthy official entomologist at Washington. 
It is shown that the different stages and 
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habits of Anopheles mosquitoes are quite dif- 
ferent from those of the genus Culex, and 
the figures illustrating the differences are 
very instructive. Anopheles larvee inhabit 
mostly ‘ fairly permanent stagnant pools of 
water uninhabited by fish, but more or less 
covered with green scum.’ Many other im- 
portant and interesting new facts recorded 
in this portion of the bulletin cannot be 
mentioned in this brief review. 

The three other genera of mosquitoes, 
Psorophora, Megarhinus and Aédes, found in 
the United States, are briefly discussed and 
the adult of one species in each genus is 
figured. The natural enemies of mosqui- 
toes, such as dragon flies, water beetles 
larvee, fish and birds, are succinctly dis- 
cussed. 

Nearly 16 pages of the bulletin are de- 
voted to what is undoubtedly the best and 
fullest discussion of ‘ remedies against mos- 
quitoes’ in entomological literature, Dr. 
Howard’s previous articles on the kerosene 
treatment of breeding places are condensed, 
and many suggestions from experience and 
from published records for preventing and 
alleviating mosquito bites are included. 
The effective methods of destroying the 
larvee by the use of kerosene on the water, 
the proper drainage of the land, the prac- 
tical use of fish, the agitation of the in- 
fested water are discussed in detail. Other 
unsuccessful experiments with larvicides, 
such as permanganate of potash and several 
proprietary mixtures are recorded. A most 
extensive series of experiments with culi- 
cidal mixtures made in Italy are briefly ab- 
stracted, and unsatisfactory experiments 
with tar and its compounds are given in 
detail. Some strong evidence is given to 
show that eucalyptus trees are valuable 
malarial deterrents. Still more evidence 
may be found in the writings of forestry 
experts who think that the planting of 
these trees in suitable regions may accom- 
plish wonderful results in reducing malaria 
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either by drainage of the soil or by modi- 
fying the water so as to render it uninhabi- 
table for mosquitoes. While it is true that 
the planting of eucalyptus trees is nota 
sovereign remedy, as Dr. Nuttall points 
out, for malaria still prevails at Tre Fon- 
tane, outside of Rome, in spite of the plant- 
ing of these trees, I am told by a forestry 
expert who has visited this place that before 
the plantings it was utterly uninhabitable, 
while now monks and workmen live there, 
and malaria is much reduced. 

The bulletin closes with a strong plea for 
‘ drainage and community work,’ and strik- 
ing instances are given where wonderful re- 
sults have been attained. 

In an appendix is given a translation of 
Meinert’s brief, earlier account of the larva 
of Anopheles, and several paragraphs of a 
very important report of the Malarial Ex- 
pedition of the Liverpool School of Tropical 
Medicine which was received too late to 
incorporate in the body of the bulletin. In 
this latter report are recorded many im- 
portant observations on the bionomics of | 
Anopheles larvee and adults. 

From a popular, biologic or scientific 
standpoint, this bulletin on mosquitoes is a 
very important, instructive, interesting and 
useful addition to the world’s entomological 


literature. 
M. V. SLINGERLAND. 


CORNELL UNIVERSITY. 


SCIENTIFIC BOOKS. 

The Norwegian North Polar Expedition, 1893- 
1896. Scientific Results. Edited by FriptTJor 
NANSEN. New York, Longmans, Green & 
Co. 1900. 4to. Pp. viii + 379, 46 plates. 
In this sumptuous volume we have the first 

instalment of the scientific results of the cele- 

brated North Polar expedition led by Dr. 

Nansen. The series is intended to contain a 

complete account of the scientific harvest of 

the expedition, and will doubtless form the 
standard work of reference for all scientific 
data of the North Polar basin for many years 
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tocome. This volume is printed in Christiania 
and issued at the cost of the Nansen fund for 
the advancement of science. Large and thick 
as the volume is, the excellent paper used 
makes it light enough to handle with ease, 
while the typography and illustration are first 
class. 

The work opens with an introduction by the 
editor in which the services of those who made 
the expedition possible are given due appreci- 
ation and grateful acknowledgment made of 
the enthusiastic devotion of the members of 
the party to their often multifarious labors. 
The absence of a detailed chart of the move- 
ments of the expedition is explained by the 
fact that the computation of the astronomical 
data is not yet fully completed and it was un- 
desirable to delay the publication of memoirs 
ready for the press. The chart therefore will 
appear in the second volume. The various 
memoirs will be printed as soon as ready, each 
separately paginated but carrying a serial num- 
ber by which it may easily be referred to. 

Five memoirs appear in the present volume. 
The first, by Colin Archer, gives a full descrip- 
tion of the construction of the Fram with 
diagrams. This will be of permanent value to 
those contemplating future exploration of the 
icy regions. The soundness of the theories 
upon which the vessel’s construction was 
based is sufficiently proved by the fact that, 
after all her battles with the ice and other ex- 
periences, a careful survey showed that with 
the exception of the bending of one of the 
metallic fenders of the rudder, she had sus- 
tained no injury whatever. 

While Nansen was enjoying the hospitality 
of Jackson at Cape Flora, he obtained a col- 
lection of invertebrate fossils from a stratum 
of clay below the basalt of the cape. This 
collection is very fully discussed by Dr. J. F. 
Pompeckj who finds the fauna to be of upper 
Jurassic age. A few plant remains were ob- 


tained from deposits occurring in depressions 
on the upper surface of the basalts. These are 
reported on by Nathorst who finds them to be 
probably of the uppermost Jurassic epoch. 
From these facts the basalts would appear to 
be also Mesozoic, though hitherto they had 
been supposed to be Tertiary. Robert Collett 
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and Nansen discuss the birds obtained by the 
expedition. Excluding those belonging to the 
fauna of the coast of Siberia, the bird life of 
the Polar Sea appears in this region to comprise 
but one land form, the snowbird (Plectrophenax 
nivalis), the rest being seafowl, gulls, auks, 
etc., of which thirty species were obtained. 
The rarest and most interesting of these is the 
rosy gull (Rhodostethia rosea). The ivory gull, 
the fulmar and the kittiwake were the most 
abundant. The food of the seafowl proved to 
be chiefly crustacea and small fish, obtained 
from cracks and water leads which occur in al- 
most all the floes from time to time. 

The last and most voluminous article is by 
Professor G. O. Sars, who describes the crus- 
tacea and illustrates them by a magnificent 
series of autotype plates which will call forth 
the admiration and gratitude of all carcin-. 
ologists. Most of the crustacea are copepods, 
minute shrimps which serve as the chief food 
of the whale and seafowl. The westerly drift 
from the Siberian coast brings with it quan- 
tities of minute alge and diatoms upon which 
the crustaceans subsist. They belong to the 
superficial stratum moved by the prevalent 
winds. Professor Sars, however, believes that 
the fauna of the deeper waters is derived 
from the Atlantic inflow below the superficial 
stratum. Among them it was a surprise to 
find, associated with strictly polar forms, 
several heretofore known only from the tropics, 
the Mediterranean and even the Caspian Sea. 
Very few marine animals except crustacea were 
found in the Polar basin. A tiny tomcod 
(Gadus saida) was the only fish observed in the 
high north. 

The second volume will probably contain 
the astronomical, magnetic and pendulum ob- 
servations, with charts and diagrams, dis- 
cussed by Geelmuyden, Steen and Schiétz and 


may be expected to appear very soon. 
W. H. DALL. 


Biological Lectures from the Marine Biological 
Laboratory of Woods Holl. 1899. Boston, 
Ginn & Co. 1900. Pp. 282. 

This annual, whose appearance is always 
awaited with interest, has enlarged its scope so 
that it no longer, as formerly, includes only lec- 
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tures ‘delivered at’ Woods Holl, but contains 
in addition to such lectures essays written es- 
pecially for the volume by persons not in at” 
tendance at the session, but in sympathy with 
the work of the laboratory. At present, then, 
the volume may be said to be representative 
of American biology. In its scope the volume 
is unique; its contents are addressed by nat- 
uralists to a general biological audience—an 
audience which demands at once that the au- 
thor shall have something worth while to say 
and that he shall say it in an intelligible man- 
ner, free from the burden of a very special and 
technical nomenclature, while scientific rather 
than popular. 

There are sixteen lectures in this volume, of 
which four are botanical. D. H. Campbell 
treats of the ‘Evolution of the Sporophyte’ ; 
D. P. Penhallow of the ‘ Nature of the Evi- 
dence exhibited by Fossil Plants’; and D. T. 
MacDougal has two papers on the ‘ Influence of 
Vertical Air Currents upon Distribution’ and on 
‘Mycorrhizas,’ respectively. Then follow three 
papers of general psychological interest ; two by 
Edward Thorndike on ‘Instinct’ and ‘ The Asso- 
ciative Processes in Animals,’ based on his own 
illuminating investigations, and one by H. §. 
Jennings giving a resumé of his brilliant results 
on the ‘Reactions of Unicellular Organisms.’ 
C. H. Eigenmann contributes a paper on ‘The 
Blind Fishes’ and A. Hyatt, a 30-page paper 
on ‘Some Governing Factors usually neglected 
in Biological Investigations,’ which calls for an 
appreciation of meta-genetic (gerontic) stages 
in ontogeny, defends the ‘law of tachygenesis 
or accelerated development’ and argues for the 
memory theory of heredity. A. G. Mayer dis- 
cusses the ontogenesis and phylogenetic signifi- 
eance of color in Lepidoptera. A. Mathews 
analyzes the different methods of animal secre- 
tions and combats the theory of special secre- 
tory nerves. T. H. Morgan discusses some old 
and new interpretations of regeneration. G. N. 
Calkins draws important general cytological 
conclusions from the varied forms of nuclear 
division in protozoa. C. M. Child after giving 
his researches on spiral cleavage concludes that 
it is the organism—the individual—which is the 
unit and not the cell. The reviewer writes of 
the aims of the quantitative study of variation 
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and J. Loeb tells of his success in getting un- 
fertilized eggs of sea urchins to develop into 
larvee under the action of magnesium chloride, 
The mere enumeration of these subjects indi- 
cates that biological investigation in this coun- 
try to-day occupies a broad field. 

C. B. DAVENPORT. 


A Manual of Elementary Practical Physics. By 
JuLrius Hortvet, B.S. Minneapolis, H. W. 
Wilson. 1900. 

During the last few years which have been 
signalized by the great extension of laboratory 
instruction in physics in the secondary schools 
of this country, so many new text-books of 
physics have been published that one can 
scarcely treat a new-comer without preju- 
dice. These books must avoid a Scylla and 
Charybdis quite as dangerous as those which 
threatened Ulysses. On the one hand they fail 
by trying to be too general, applicable to too 
many cases, the school, the college and even 
the university; on the other hand they repre- 
sent some particular, special course which 
their author has worked up, too often with 
some personal hobby for certain things. In 
this last class fall those courses which are de- 
signed as an entrance requirement for some 
college, and which are too much elementary 
mechanics and too little physics. 

Mr. Hortvet has recognized that it is his 
duty to give his students the best possible course 
in general physics which they can utilize, with- 
out leaving it to a possible college course to 
give the real fundamentals. It is the business 
of the college to coordinate its work upon that 
of the high school, provided only that the high 
school is doing the right work and doing it 
well. Mr. Hortvet understands that his labora- 
tories are neither kindergartens nor research 
laboratories. 

Many teachers with the catch words of in- 
tensive, rather than extensive, fail to appre- 
hend the real meaning of the terms, and are 
so extensive in their desire to be intensive that 
the scholar is lost in a mass of details and gets 
no fundamental principles. These teachers feel 
that they could not touch the subject of refrac- 
tion of light without including anomalous dis- 
persion and double refraction, and hence dawdle 
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upon a mass of insignificant experiments in 
mechanics. This book is decidedly the best 
setting forth of the best collection of experi- 
ments for secondary school work which I have 
been able to obtain. From the contents it will 
be seen how well the choice of experiments in 
the various subjects has been made: General 
and mechanics, 14 heads; sound, 2; heat, 6 ; 
light, 7; and electricity and magnetism, 9. 
Or by pages: General and mechanics, 100; 
sound, 12; heat, 30; light, 32; electricity, 55. 

The general instructions are very good and 
well presented. The line illustrations are thor- 
oughly satisfactory ; they have been made for 
this book and are not reproductions of hack- 
neyed and inapplicable cuts from other texts. 
To be commended are also the outline tables 
and suggestions for making the records in the 
note book. In fact there is so little to find 
fault with in the book that the little may be 
ignored. 

The book is its own evidence of the practical 
work the author has been doing in his schools 
and is at once a guide and a standard for other 
teachers. The book should be in every labora- 
tory where physics is taught. 

W. 


An Inquiry into the Conditions relating to the 
Water Supply of the City of New York. By 
the Merchants’ Association of New York. 
Copyright by The Merchants’ Association, 
1900. Published by the Association at its 
office, New York Life Buiiding, New York 
City. 1900. 8vo. Cloth. Pp. xxxix + 
627. 

This large and well-filled volume is perhaps 
the most important technical municipal docu- 
ment ever issued from our modern press, either 
public or private. It presents the results of 
very complete study of the problem of water 
supply to the City of New York, made by a 
committee of experts of national and interna- 
tional reputation, under the direction of the 
Merchants’ Association of that city. It was 
conducted purely asa matter of patriotism and 
public spirit, especially for the purpose of se- 
curing a reliable and useful collection of facts 
and data with which to throw light upon the 
great municipal question raised by the famous 
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Ramapo contract. It is important in itself as 
giving an enormous amount of essential in- 
formation, and hardly less so as illustrating a 
degree of public spirit and an extent of intelli- 
gent research relating to scientific and technical 
questions such as, perhaps, was never before 
seen as the product of a patriotic spirit in 
municipal affairs. The Association expended 
$33,000 in the work, and its officers and aids 
gave their services ; even the experts in law, 
engineering and other departments giving their 
services to the value of tens of thousands of 
dollars and conducting investigations of very 
great extent and of immense value without 
charge. The costsincurred were defrayed by in- 
dividuals who voluntarily advanced the money, 
and only about one-third of the total had been 
received from subscriptions at the date of the 
publication of the reports. The public spirit of 
the average citizen of New York is as remark- 
able for its diminutiveness as is that of a few 
individuals for liberality and self-sacrifice. 

Thirty-three men of distinction in their sev- 
eral professions constituted the General Com- 
mittee, and such men as Messrs. Bannin and 
Deming, Professor Goodnow, and Mr. LeGendre 
were on the Executive Committee; Messrs. 
Clarke, Hering, North, Stauffer, Prout, Bow- 
ker, Towne, Dresser, Olcott and Haines con- 
stituted the Engineering Committee and Dem- 
ing, Sterne, Hinrichs, Dr. Edson, Fowler, 
Albert Shaw, Schiff, Maltbie and Mayo-Smith 
that on Finance and Public Policy. The 
Counsel were Messrs Dill, Peckham, McCurdy 
and Conklin. Mr. James H. Fuertes was em- 
ployed to report on ‘Sources of Future Sup- 
ply’ and valuable reports were obtained from 
Mr. Rafter on the ‘ Adirondack Supply,’ Mr. 
Croes on ‘ Past and Present Supply,’ from Mr. 
Crowell on ‘ Auxiliary Salt Water Supply,’ and 
from Mr. Ward on ‘ Pumping Stations and Water 
Distribution.’ Mr. Coler, the Comptroller, gave . 
the committee most valuable assistance. The 
engineering, legal and commercial lines of busi- 
ness were thus well represented, and it is doubt- 
ful if any private enterprise could have brought 
together such an array of professional talent or 
secured so complete and useful a study of the 
situation and its demands. 

The gist of the matter is that New York 
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needs to begin immediately preparations for 
extension of its water-supply on an enormous 
scale, if it is to be permitted to grow and to 
remain a safe and wholesome place of residence 
and a great business center. This fact has been 
pointed out by authority frequently and for 
years past, but no action has been taken by the 
usually inefficient city government. The sup- 
ply immediately available will be exhausted in 
1903, at present rates of impairment of margin, 
and by 1910 if the best methods are at once 
adopted to reduce wastes to a minimum. 

The region of the Housatonic cannot be relied 
upon, it being outside the jurisdiction of the 
State. The Hudson may be availed of by 
establishing pumping stations well up the river 
and securing any needed filtration and purifica- 
tion. A supply from the Adirondacks would 
cost ten per cent. more but would be pure, or 
might be made so. 

The Ramapo ‘job’ is discussed. The con- 
tract was to compel the City of New York to 
pay seventy dollars a million gallons for water 
which is now, and can in any quantity later, be 
had for thirty and less. The contract was to 
continue in force for forty years, and the prop- 
erty then still to remain in the hands of the 
company. By 1937, were the city to do its own 
work, its whole system would be paid for, prin- 
cipal and interest. Under municipal owner- 
ship there would be a cash profit over the con- 
tract work up to 1945 of nearly fifty millions of 
dollars. Under the Ramapo contract there 
would be a net Joss of sixty millions and the 
total difference in favor of the City of New 
York would be over one hundred millions of dol- 
lars. 

What wonder that the Ramapo scheme was 
so urgently and insidiously promoted ! 

The conclusions of the Committee are that no 
contract should be made with the Ramapo or 
other private parties; that supply by contract 
should be opposed by citizens of New York, in- 
dividually, collectively and in their corporate 
capacity, with the utmost energy of which they 
are capable and by every possible means; that 
the Legislature should give the city power, if 
further authority is needed, to provide itself 
with a full supply of pure water, by condemna- 
tion as far as required, and should protect the 
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city against further assault by individuals, cor. 
porations or traitorous officials. Steps should 
be at once taken to check all wastes and to pro- 
vide for a constant and large increase in the 
supply of wholesome water. 

This report is exceptionally important and 
every citizen of city or State should secure the 
opportunity to read it from beginning to end. 
Every good citizen will be glad to give credit to 
the few intelligent, enterprising and liberal 
citizens who have here struck hands in the en- 
deavor to protect this national metropolis from 
possible piracy in view of the proven stupidity 
and worse of many of its own officials and of 


other political leeches. 
R. H. THURSTON. 


GENERAL. 


PROFESSOR WILLIAM B. Scort, of Princeton 
University, has in preparation an elaborate 
work in seven volumes entitled ‘ Reports on the 
Princeton Expedition to Patagonia in 1899.’ 
The work, which it is estimated will cost over 
$25,000, will be published by Nageli, in Ger- 
many, but arrangements have not yet been 
made with an American publisher. The edition 
will be limited to about 500 sets, and the cost 
of the seven volumes, which will be subdivided 
into separate books, will be about $100. It is ex- 
pected that the volume on invertebrate fossils 
by Dr. Ortman will be published early next 
year. The subjects of the volumes and the 
authors are as follows: 

Volume I.—‘ Botany,’ principally by Professor 
George Macloskie, of the department of biology, of 
Princeton. The ‘Contributions on the subject of 
Mosses,’ by Professor Dusen, of Sweden. 

Volume II.—‘ Recent Mammals,’ by Dr. Merriman, 
of the Department of Agriculture in Washington. 

Volume III.—‘ Birds,’ by Professor William E. D. 
Scott, of Princeton. 

Volume IV.—‘ Zoology of the other groups,’ by 
Dr. Ortman, curator of invertebrate paleontology in 
Princeton, and Dr. Rankin, of the department of 
biology of the University. 

Volume V.—‘ Invertebrate Fossils,’ principally by 
Dr. Ortman. 

Volumes VI. and VII.—‘ Vertebrate Fossils,’ princi- 
pally by Professor William B. Scott, of Princeton, 
with contributions by Mr. Hatcher. 


The preliminary autumn announcements of 
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Messrs. D. Appleton & Company include a new 
edition of Herbert Spencer’s ‘ First Principles’ 
and ‘Elementary Physies,’ by C. Hanford Hen- 
derson, Ph.D. ‘Physical Experiments,’ a labor- 
atory manual, by John F. Woodhull, Ph.D., 
and M. B. Van Arsdale. ‘ Animal Life,’ a first 
book of zoology, by David Starr Jordan, M.S., 
M.D., Ph.D., LL.D., and Vernon L. Kellog, 
M.S. ‘The Elementary Principles of Chemis- 
try,’ by Abram Van Eps Young, Ph.B. ‘An 
Analytical Key to some of the Common Wild 
and Cultivated Species of Flowering Plants,’ 
by John M. Coulter, A.M., Ph.D. ‘A Text- 
Book of Geology,’ by Albert Perry Brigham, 
A.M. ‘ Plant Studies,’ an elementary botany, 
by John M. Coulter, A.M., Ph.D. 


BOOKS RECEIVED. 


Street Pavements and Paving Materials. GEORGE W. 
TiLLson. New York, John Wiley & Sons. Lon- 
don, Chapman & Hall, Limited. 1900. 8vo., 
xii + 532 pp.; 60 figures. $4.00. 

Die partiellen Differential-Gleichungen. HEINRICH 
WEBER. Braunschweig, Friedr. Vieweg & Sohn. 
1. Band. 4th ed. Pp. xvii+ 506. M. 10. 


Untersuchungen zur Blutgerinnung. ERNST SCHWALBE. 
Braunschweig, Friedr. Vieweg & Sohn. 1900. Pp. 
vi+89. M. 2.50. 

Verhandlungen der deutschen Zoologischen Gesellschaft. 
J. W. SPENGEL. Leipzig, Wilhelm Engelmann. 
1900. Pp. 170. M. 6. 

Chemie der Eiweisskérper. OTTo COHNHEIM. Braun- 
schweig, Friedr. Vieweg& Sohn. 1900. Pp. x+ 
315. 

Lehrbuch der Mechanik. ALEX. WERNICKE. Braun- 
schweig, Friedr. Vieweg & Sohn. 1900. Vol. L, 
pp. xv-+314. Vol. IL, pp. xi+ 373. 

Legons de chemie physique ; Relations entre les proprié- 
tés et la composition. J. H. VAN’T Horr. Paris, 
A. Hermann. 1900. Part III. Pp. ii+ 170. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The American Naturalist for September opens 
with an account of ‘Unusual Modes of Breed- 
ing and Development among Anura,’ by Lilian 
V. Sampson, to which is appended a valuable 
bibliography of literature on the subject. ‘The 
Intestine of Amia calva’ is described by William 
A. Hilton, most of the paper being devoted to 
its microscopic structure. It would seem best 
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not to use the term ‘intestinal convolutions’ 
where the folds of the lining only are meant 
since the phrase is in general use among zoolo- 
gists to denote the folds of the entire intestine. 
Frank Russell presents some ‘ Studies in Cranial 
Variation ’ based on some two thousand skulls 
of aboriginal Americans. Part XIII. of ‘Syn- 
opsis of North American Invertebrates,’ by G. 
H. Parker is devoted to the Achnaria. It is to 
be presumed that this series when completed 
will be published in book form on account of 
its great value to the ‘ general zoologist’ as 
well as the student. There are the customary 
numerous reviews. 


The Plant World for September contains the 
following articles: ‘The Harts-tongue in New 
York and Tennessee’ by William R. Maxon, 
‘Some Local Common Names of Plants’ by C. 
F. Saunders, ‘The Twin-flower (Linnwa bore- 
alis) in Pennsylvania’ by Thos. C. Porter, 
‘ Naturalized Compositz’ by Frank Dobbin, an 
extensive list of ‘ Plant Names of the Southwest- 
ern United States’ by Myrtle Zuck Hough and 
‘The Southwestern Limit of Juniperus Sabina’ 
by E. J. Hill. In the supplement, under ‘ The 
Families of Flowering Plants,’ Charles Louis 
Pollard treats of the orders Scitaminex and 
Microsperme. 


THE first article in Bird Lore for October is on 
‘The Bower-birds of Australia’ by A. J. Camp- 
bell, illustrated with some fine photographs 
of the bowers of these interesting birds. Cap- 
tain Gabriel Reynaud gives the second and con- 
cluding part of his article on ‘ The Orientation 
of Birds’ concluding that the power to return 
over long distances is due to the sense of 
direction located in the semi-circular canals. 
Mrs. Henry W. Nelson tells, with illustrations 
of ‘A Pair of Killdeer’ and Thos. H. Mont- 
gomery, Jr., describes ‘The Bird Course at 
the Marine Biological Laboratory, Woods Holl, 
Mass., during the summer of 1900,’ the main 
aim of the course being to present suggestions 
as to linesof work. In the section ‘ For Young 
Observers’ Alick Wetmore gives an interesting 
sketch entitled ‘My Experience with a Red- 
headed Woodpecker’ and in the ‘ Notes’ Caro- 
line G. Soule relates an experiment tried by 
her of attaching a painted paper flower, con- 
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taining a small bottle of syrup, on a trumpet 
vine, and finding that it was regularly visited 
by a humming-bird. The editor discusses the 
province of the Audubon Societies and there are 
reports from some of the Societies themselves. 


THE Popular Science Monthly for October, 
completing the 57th volume, opens with the 
presidential address of Sir William Turner be- 
fore the British Association for the Advance- 
ment of Science, describing the development of 
biological science during the present century. 
Professor Frederick G. Novy’s article on the 
‘Bubonic Plague’ reviews especially its ravages 
inthe past. There follow articles on ‘Gasoline 
Automobiles,’ by William Baxter, Jr., on ‘Some 
Scientific Principles of Warfare,’ by William J. 
Roe, on ‘ Modern Mongols,’ by F. L. Oswald, on 
‘The Religious Beliefs of the Central Eskimo,’ by 
Professor Franz Boas, and on ‘ Mental Energy,’ 
by Edward Alkinson. The present instalment 
of ‘ Chapters on the Stars,’ by Simon Newcomb, 
is devoted to variable stars and the parallaxes 
of the stars. The number contains the index 
to the current volume. A journal such as the 
Popular Science Monthly is essential for the de- 
velopment and recognition of science in Amer- 
ica, and the contents of the first volume under 
its new management show that the Monthly has 
secured the cooperation of the leading American 
men of science. 


THE Mazamas, a mountaineering club of the 
Western States proposes to publish a quarterly 
magazine devoted to the mountains, forests and 
natural scenery of America, especially of the 
northwest. The subscription which is $1.00, 
may be sent to Mr. W. G. Steel, 407 Ross St., 
Portland, Ore. 


DISCUSSION AND CORRESPONDENCE. 


AN EMINENT AMERICAN MAN OF SCIENCE, 


To THE EDITOR OF SCIENCE : In SCIENCE for 
August 17th and 31st (pp. 277, 346) are names 
suggested for inscription ‘in the Hall of Fame 
of the New York University.’ Those of natu- 
ralists are John James [not Adam] Audubon, 
Spencer F. Baird, Asa Gray, Isaac Lea, John 
Torrey, and, later, O. C. Marsh, E. D. Cope, 
James Hall, J. D. Dana, J. S. Newberry and 
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Alexander Winchell. There is one naturalist 
at least as much entitled to such recognition as 
almost any one of the preceding—Thomas Say, 
once of Philadelphia. If it is intended to 
indicate the historical development of biology 
in America, Thomas Say should stand pre- 
eminent. He was by odds the most versa- 
tile and accomplished of the early American 
naturalists and has left his impress on the zool. 
ogy of the country to a greater extent than any 
of his contemporaries or, in fact, if we measure 
the range of his studies, than any of his suc- 
cessors. He was fully abreast of the science 
of his times and to a greater extent than any 
English naturalist, except Leach. A large pro- 
portion, if not most, of the common species of 
several orders of invertebrate animals were 
first named and intelligibly described by him. 
Numerous of the most common land and fresh- 
water shells, crustaceans, worms, and insects 
were introduced into the system by him. He 
paid attention also to the mammals, birds and 
reptiles, leaving the fishes alone to his friend, 
C. A. Lesueur. 

You ask: ‘‘Are any of the readers of this 
JOURNAL prepared to suggest how many men of 
science should be included among the 100 most 
eminent Americans no longer living, and who 
they should be ?’’?’ Whatever the number, Say 
should be accorded a place in the very first 
rank among zoologists. In my judgment Dana 
and Cope are the only ones whose rank is 
equally high. Not far behind are Joseph Leidy 
and William Stimpson (I suppose that Louis 
Agassiz has not been proposed because he was 
born and became eminent in another land.) 

It may be of interest to learn that Say’s name 
has been inscribed among those of illustrious 
Americans in the vestibule of the Library of 
Congress. The Hon. Bernard R. Green, super- 
intendent of the Library building, did me the 
honor of consulting with me on the selection of 
men of science for such distinction, and I sug- 
gested to him the title of Say. His name was 
paired with Dana’s near the entrance into the 
Librarian’s office. I understand that he has 


been congratulated on the aptness of the selec- 


tion. 
THEO. GILL. 


WASHINGTON, October 1, 1900. 
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NOTES ON INORGANIC CHEMISTRY. 

A NEW mineral from copper mines near the 
Burra in South Australia is described in the 
Journal of the Chemical Society (London) by 
G. A. Goyder. It is called sulvanite and is a 
thiovanadate of copper, this being the first re- 
corded instance of a sulfid mineral containing 
vanadium as one of its principal constituents. 
The formula of the new mineral seems to be 
3Cu,S, V.8; or Cu,’V8,, cuprous thiovanadate. 


An article by W. H. Hess on the origin of 
cave saltpeter is found in the Journal of Geology. 
Many of the caves in limestone regions of this 
country contain notable deposits of earth very 
rich in saltpeter. This is particularly true of 
the Mammoth Cave of Kentucky, where may 
still be seen the remains of the vats and wooden 
pipes used in the manufacture of saltpeter for 
gunpowder during the War of 1812. Indeed it 
is said that had it not been for this saltpeter 
and that from some other similar caves, this 
war could not have been successfully waged. 
During the Civil War much saltpeter was ob- 
tained from the Southern Caves. It hasalways 
been rather assumed that the origin of these 
saltpeter deposits is to be found in the guano 
from the bats, which swarm in immense num- 
bers in parts of these caves. This, however, 
the author of this paper dissents from, holding 
that these deposits have come from evaporation 
of water which has percolated through the sur- 
face soil above, from which it has taken up the 
soil nitrates. Similar nitrate deposits are some- 
times found under rock-ledges. The paper 
cites in proof of this position analyses of cave- 
earth, cave-bat guano, and of the water which 
drips from above into the Mammoth Cave. 


SIncE the hypochlorites are formed by the 
electrolysis of solution of chlorids, efforts have 
been made to utilize the reaction in technical 
chemistry. A study of this character is re- 
ported in a recent Comptes Rendus by André 
Brochet. He finds that in concentrated solu- 
tions in its later stages, the electrolysis of hypo- 
chlorites resembles that of the chlorids, tending 
toward the same limits. It would therefore 
follow that the preparation of concentrated so- 
lutions of hypochlorites from the chlorids can 
hardly be hoped for by direct electrolysis. 
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WE copy from Nature the prizes offered in 
chemistry by the Société d’ Encouragement pour 
lV’ Industrie Nationale for 1901. 1,000 franes for 
the utilization of any waste product; 2,000 
francs for a publication useful to chemical or 
metallurgical industry ; two prizes of 500 frances 
each for scientific researches, the results of 
which can be utilized in industrial work ; 2,000 
francs for an improvement in the manufacture 
of chlorin; 1,000 francs for the discovery of a 
new alloy useful in the arts; 2,000 franes for a 
study of expansion, elasticity and tenacity of 
pottery clays and glazes, for a scientific study 
of the physical and mechanical properties of 
glass, for a new method of manufacturing fum- 
ing sulfuric acid and sulfur trioxid, and for the 
manufacture of a steel possessing specially use- 
ful properties by the introduction of a foreign 
element. Competition is open to all, but the 
memoirs, which must be sent in before Decem- 
ber 3lst, must be written in French. 

J. L. H. 


MUSEUM AND ZOOLOGICAL NOTES. 


THE brief Report of the Director of the Man- 
chester Museum for 1899-1900 shows the steady 
progress of this active Museum, which has re- 
cently acquired the Schill collection of butter- 
flies and moths and the Layard collection of 
weapons and other implements from the Pacific 
islands. The experiment has been tried of 
opening the Museum on the first Wednesday of 
each month, and on this occasion having certain 
portions of the collections explained by some 
member of the staff. The result has hardly 
met with the success it merits, since the at- 
tendance has been small, particularly so when 
it is remembered that Manchester has a popu- 
lation of over halfa million. The latest publi- 
cation of the Museum is ‘ Notes on some 
Jurassic Plants in the Manchester Museum,’ 
by A. C. Seward. 


THE Annual Report of the Director of the 
Carnegie Museum, Pittsburgh, has recently 
been issued and shows a decided specialization 
in the line of fossil vertebrates, one-third of the 
Museum staff being accredited to the Depart- 
ment of Paleontology, Mr. J. B. Hatcher being 
the curator. The collections made in 1899 


q 
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have already been noticed in SCIENCE, and 
equally good results may be expected from the 
work of the field party sent out early this year. 
The number of visitors during the current year 
is estimated at 350,000. Special effort has been 
made to put the Museum in touch with the 
public schools by issuing loan collections and 
by the ‘ Prize Essay Contest.’ In the separate 
report on this it is interesting to note that the 
subjects most frequently chosen were those ob- 
jects that appealed most strikingly to the eye. 
While this is only natural, yet it calls attention 
to the fact that while a museum may be a col- 
lection of labels illustrated by specimens, there 
is considerable danger that the label will be 
overlooked by the average visitor unless there 
is something about the object itself, or the 
manner in which it is shown, to attract atten- 
tion. 

SoMETHING of glamor hangs over the white 
cattle of Chillingham and Cadzon; they have 
been sung by poets and engraved by Bewick, 
the Chillingham herd has literally been within 
one of extinction and finally some authorities 
have considered these cattle as direct descend- 
ants of the vanished Urus. The last writer to 
discuss them is R. Hedger Wallace, who has 
undertaken an exhaustive inquiry into their 
origin and history, whose results are published 
in the Transactions of the Natural History Society 
of Glasgow. While Mr. Wallace explicitly 
states that his paper must not be considered as 
final, he yet states as his opinion that the white 
cattle are simply the descendants of Roman 
cattle imported into England during the Roman 
occupation. An extensive, though confessedly 
incomplete, bibliography of works and articles 
relating to the ‘Bovide,’ wild and domesti- 
cated, living and extinct, is appended. 

F, A. L. 


BOTANICAL NOTES. 


THE BIG TREES OF CALIFORNIA. 

Nort long ago the staff of the Division of For- 
estry of the United States Department of Agri- 
culture prepared a most valuable and sug- 
gestive report on the big trees of California, 
which was issued as a Senate document, and 
afterwards published as a separate paper by 
the Department. The purpose of the report is 
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to call attention to the groves of these great 
trees, and to enlist sufficient interest in them to 
secure their preservation. Their fine wood has 
tempted the lumberman, and in spite of their 
unwieldy size they are felled and split and 
sawed into lumber to such an extent as to 
threaten the utter destruction of many of the 
groves. 
There are ten main groups of groves of the 
big trees scattered along the west side of the 
Sierra Nevada range, ‘ from the middle fork of 
the American River to the head of Deer Creek, 
a distance of two hundred and sixty miles.’ 
Probably not more than five hundred trees in 
these groups are remarkable for their size. 
The only grove thus far safe from destruction 

is the Mariposa, while ‘the finest of all, the 
Calaveras Grove, with the biggest and tallest 
trees’ has recently (April, 1900) come into the 
possession of a lumberman who quite certainly 
intends to cut the trees into lumber. 
The report should be read by every lover of 
trees, and every effort should be made to have 
Congress take steps to preserve several of the 
finest of these groves. The excellent half-tone 
plates from photographs add interest and value 
to the paper. 
THE AGE OF THE BIG TREES OF CALIFORNIA. 
IN the report issued by the Division of For- 
estry in the United States Department of Agri- 
culture referred to above, a discussion is made 
of the age of the Big Trees. The conclusion is 
reached that their age runs far up into the 
thousands, the great age of five thousand years 
being mentioned, apparently with approval. 
The writer of this note once counted with much 
care the rings of growth of a tree which was 
felled in 1853, and whose stump constitutes the 
floor of the so-called dancing pavilion. This 
count was made from circumference to center, 
and every ring in all that distance was counted, 
no ‘estimates’ or guesses being made. The 
result was that eleven hundred and forty-seven 
(1,147) rings were counted, and accordingly it 
is safe to say that this tree, which was fully 
twenty-four or twenty-five feet in diameter, 
and considerably more than three hundred feet 
in height, acquired these dimensions in eleven 
hundred and forty-seven years. The writer 
entertains grave doubts whether any of the ex- 
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isting trees approach the age of two thousand 


years. 
LOCAL DESCRIPTIVE FLORAS. 

Ir is a good sign of the progress of syste- 
matic botany in North America that there is an 
increase in the number of floras of restricted 
regions in preparation by local botanists. Of 
course the authors of such floras usually suc- 
ceed in adding something to the burden of 
botanical synonymy, but this is more than bal- 
anced by the additions made to our knowledge 
of the particular distribution of the species, 
and the geographical variations which some of 
them show. The ‘Flora of Northwest Amer- 
ica,’ by Thomas Howell, and the ‘Manual of 
the Flowering Plants of Iowa,’ by T. J. Fitz- 
patrick, now publishing in parts, are good illus- 
trations of systematic work. Of the former 
three parts, and of the latter two parts have 
appeared. 

Mr. Howell’s publication is more radical in 
its treatment of species, many being recog- 
nized as distinct which are usually not separated 
by botanists. In his preface he says: ‘ Be- 
lieving that if a plant has one constant charac- 
ter that is different from any of its congeners 
it is sufficient for a species; and if that plant 
is sufficiently distinct from others to deserve a 
name it is better to have it described as a dis- 
tinct species than as a variety of some other 
species. I have, therefore, raised nearly all 
published varieties of the region embraced in 
this work to specific rank.’’ 

Mr. Fitzpatrick is more conservative, and 
follows more closely the common usage in this 
regard. In one particular he is quite abreast 
of the most radical of botanical writers, namely, 
in decapitalizing all ‘specific names, and the 
omission of the comma before the authority. 

In both books the descriptions are well drawn, 
and good keys serve to guide the student. One 
or two more parts of each should finish these 
useful books. 


THE MRS. CURTISS MEMORIAL, 


MaAxy botanists remember with pleasure the 
dainty specimens of marine alge collected by 
Mrs. Floretta A. Curtiss, for many years a re- 
sident of Jacksonville, Florida. Year after 
year the little fascicles of exquisitely prepared 
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specimens were offered to those who were in- 
terested in alge, and who wished them for 
their herbaria. On March 3, 1899, she died in 
the seventy-seventh year of her life. Her son, 
A. H. Curtiss, the well-known botanical col- 
lector, has prepared a memorial, including a 
biographical sketch, and an index to her col- 
lections of alge. This is in the form of a 
twenty-page folio pamphlet printed on heavy 
paper and illustrated with half-tone repro- 
ductions of photographs of the places where 
she lived while in pursuit of her favorite plants. 

Mrs. Curtiss was born in 1822, in what was 
then the wilderness of central New York, not 
far from the present city of Syracuse. She — 
came from New England stock, both parents 
being natives of Massachusetts. Immediately 
after the Civil War she removed with her hus- 
band to Virginia, and in 1875 with her son she 
took up her residence in Florida. Here she 
soon began the work of collecting algw#,— 
which she continued to the close of her life. 
Science owes her a debt of gratitude for the 
years of painstaking labor which she gave to 
the gathering and preservation of specimens, 
which have enriched the botanical collections 
of the World’s great herbaria. 

CHARLES E, BEssry. 
THE UNIVERSITY OF NEBRASKA. 


THE AMERICAN PUBLIC HEALTH ASSOCIA- 
TION. 


THis Association will meet at Indianapolis 
from October 22d to 26th, under the presidency 
of Dr. Peter H. Bryce. There is a special sec- 
tion of bacteriology and chemistry, of which 
Professor Theobald Smith is Chairman. The 
subjects on which special committees have been 
appointed to make reports are : 


1. ‘The Pollution of Public Water Supplies’; 2. 
‘The Disposal of Refuse Material’; 3. Animal Dis- 
eases and Animal Food’; 4. ‘Car Sanitation’; 5. 
‘Etiology of Yellow Fever’; 6. ‘Steamship and 
Steamboat Sanitation ’; 7. ‘ Relation of Forestry to 
the Public Health’; s. ‘ Demography and Statistics 
in their Sanitary Relation’; 9. ‘ Cause and Preven- 
tion of Infectious Diseases’; 10. Public Health Leg- 
islation’; 11. The Duration of Infectious Diseases’ ; 
12. ‘Cause and Prevention of Infant Mortality ’; 13. 
‘ Disinfectants’; 14. ‘Municipal Sanitary Adminis- 
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tration’; 15. ‘To Define what Constitutes an Epi- 
demic’; 16. ‘On National Leper Home’; 17. ‘ Dan- 
gers to the Public Health from Illuminating and Fuel 
Gas’; 18. ‘Revision of Bertillon Classification of 
Causes of Death’; 19. ‘ Transportation of Diseased 
Tissue by Mail’; 20. ‘The Teaching of Hygiene and 
Granting of Degrees of Doctor of Public Health.’ 

It has been arranged to devote one day, 
Wednesday, October 24th, to the discussion of 
topics relating to sewerage and water supply. 
Special attention will be given to the engineering 
phase of this subject. The following subjects 
will be presented for discussion : 


1. ‘What Constitutes a Satisfactory Water Sup- 
ply ?? 2. ‘The Value of Vital Statistics as an Index 
to the Pollution of Water Supplies’; 3. ‘Comparative 
Statistics of the Water Supplies of the Leading 
American Cities as shown by Typhoid Fever Sta- 
tistics ’; 4. Conservation and Control of Water Sup- 
plies by State, Provincial and Municipal Authori- 
ties’; 5. ‘ The Relation of the Analytical Laboratory 
to Problems in the Pollution of Public Water Sup- 
plies’; 6. ‘The Legal Aspect of Water Pollution ’; 
7. ‘The Present Status of Methods of Purification of 
Sewage entering Public Water Supplies’; 8. ‘Sew- 
age Purification Plants now in Operation in Amer- 
ica, with reference to Public Water Supplies’; 
9. Methods of Purification of Water Supplies, with a 
Summary of Plants now in Operation in America’; 
10. Recent Progress in Europe concerning the Puri- 
fication of Water Supplies.’ 


SECTION ON BACTERIOLOGY AND CHEMISTRY. 


1. ‘On Standard Methods of Water Analysis’; 2. 
‘ Laboratory Work on Tuberculosis’; 3. ‘On Obtain- 
ing Experimental and Clinical Data on the Exact 
Mode of Infection in Rare and Unusual Cases’; 4. 
‘Study of the Causation of Cancer’; 5. ‘ Bacteriology 
of Milk in its Sanitary Relations’; 6. ‘ Variations of 
the Colon Bacillus in Relation to Public Health’; 7. 
‘ Variations of the Diphtheria Bacillus ’; 8. ‘ Bacteri- 
ology of Yellow Fever’; 9. ‘ Inter-Laboratory System 
of Card Cataloguing for Sanitary Bibliography’; 10. 
‘ Use of Chemical Preservatives in Foods’; 11. ‘ Exhi- 
bition of Laboratory Apparatus and Appliances for 
Teaching Hygiene’; 12. ‘Census of Laboratory Men 
engaged in Sanitary Work.’ 


SCIENTIFIC NOTES AND NEWS. 
PROFESSOR GEORGE F, BARKER, LL.D., for 
twenty-eight years professor of physics in the 
University of Pennsylvania, has resigned his 
chair because of poor health. The corporation 
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of the University has made him professor 
emeritus of physics and voted him a pension, 


Dr. N. F. DRAKE, of the Imperial Tien-Tsiy 
University, whose explorations of the anthra- 
cite coal fields of China we recently noted, re- 
mained in Tien-Tsin during the late fighting in 
that city. German troops were finally sta- 
tioned in the university buildings and com- 
pletely destroyed the apparatus of the chem- 
ical and assay laboratories under Professor 
Drake’s charge. 


GENERAL A. W. GREELY, Chief of the Army 
Signal Service, has returned from Alaska. He 
was on board the steamer Orizaba which went 
aground at St. Michael, while laying a cable 
between that place and Nome. 


ProFEssoR H. A. ROWLAND, of the Johns 
Hopkins University, was given at the Paris Ex- 
position, in addition to the grand prize for his 
spectroscopic apparatus, which we have already 
noted, a second grand prize for his multiplex 
telegraph printing machine. 


Dr. E. W. Scriprure, of Yale University, 
was awarded the gold medal of the Paris Ex- 
position for methods of testing color-blindness. 


PRESIDENT DANIEL C. GILMAN, of the Johns 
Hopkins University, who was granted a leave 
of absence last spring by the trustees, in com- 
memoration of the twenty-fifth anniversary of 
his election, and has since been abroad, has re- 
turned to Baltimore. 


THE College of Physicians of Philadelphia 
has awarded its Alvarenga prize for 1900 to Dr. 
David De Beck of Cincinnati for his essay en- 
titled ‘ Malarial Diseases of the Eye.’ Essays 
in competition for the prize next year must 
be received not later than May 1, 1901. The 
value of the prize is about $180. 


THE daily papers report that the Mexican 
Government is considering the award of $100,- 
000 to Dr. Angel Bellinzaghi, who was born in 
Italy in 1865, for his serum against yellow fever 
which is said to have proved successful in 
eighty-five per cent. of the cases in Mexican 
hospitals. 

Mr. JoHN E. Hupson, president of the 
American Bell Telephone Company, died on 
October 1st. Under his management the com- 
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pany grew in ten years from a system of 739 
exchanges and 411,861 instruments to one of 
1,239 exchanges and 1,847,000 instruments with 
over a million miles of wire in service. Mr. 
Hudson was a man of wide scientific and liter- 
ary culture, having been tutor in Greek at 
Harvard University. 


THE death is announced of Miss Margaret 
Stokes a distinguished Irish archeologist and 
the author of numerous antiquarian works. 


PROFESSOR GEORGE FREDERICK WRIGHT and 
his son, Fred. B. Wright, were in the midst of 
the troubles in China, and scientific men will 
be glad to learn that they have so far escaped 
unharmed. On May 5th they started on a three 
weeks’ trip from Peking to Kalgan. That 
brought them back to Peking just as the Boxer 
movement culminated ; but they left the city, 
in pursuance of regular plans one day before 
the gates were closed, and were in Tien-Tsin 
from the 26th to the 30th. On June 5th they 
had reached Port Arthur, and on the 6th took 
one of the construction trains of the Chinese 
Eastern Railroad. By train and Chinese cart 
they made their way to Harbin, Manchuria ; 
and then down the Sungaree and Amoor rivers 
to Vladivostok. On July 10th they left Vladi- 
vostok, expecting to make good time to Chita 
if the boat did not stick on some sand bar 
in the river. At Poyakova, East Siberia, 
however, they had to exchange boat for tar- 
antass and horses. After an exciting ride 
through deserted and burning villages they 
reached Blagovyeschensk at the middle of July 
to find it in a state of siege. On the 25th of 
July they were able to take passage on the re- 
turn trip of a steamer that had come down 
to within twenty miles of Blagovyeschensk. 
With many delays on account of shallow 
water, they made their way up the Amoor 
and Shilka rivers to Stretinsk. At that 
point the Siberian railroad was taken to 
Chita and on to Lake Baikal. There a 
small steamer transferred them to the western 
side of the lake, where they again took train to 
Irkoutsk. The next stop was at Krasnoyarsk, 
on the Yenisei River. An interesting trip was 
taken up the river to Minusinsk, where there 
is a large museum of historical and arche- 
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ological interest. Returning to Krasnoyarsk 
they continued their railroad journey to Omsk, 
at which point they were heard from Septem- 
ber 6th. Their plans for the future were to go 
by boat up the Irtish river to Semipalatinsk, 
where they will have a chance to visit the foot 
of the Alti Mountains. Then they will go by 
tarantass and horses to Tashkend, where they 
will strike the Trans-Caspian railroad, which 
runs through Samarkand and Merv to the 
Caspian Sea. Baku and Trebizond will be the 
next stopping places. After a visit to Moscow 
and St. Petersburg, they expect to return to 
Constantinople and continue their trip through 
Pales‘ine and Egypt, reaching home by way 
of Italy, in March. 


THE steamship Windward has not returned 
as had been expected, and it is suggested that 
Lieutenant Peary may have used the boat to 
push farther north as the season is supposed to 
have been an open one. 


LIEUTENANT AMDRUP’S Greenland expedi- 
tion has returned on board the Antarctic. 
The members of the expedition explored and 
mapped a hitherto unknown stretch of land ex- 
tending from Cape Town, latitude 69 degrees 
28 minutes north, to Agasis Land, 67 degrees 
22 minutes north. 

Messrs. C. H. TYLER TOWNSEND and Charles 
Melvin Barbar made between the last of May 
and the first of November, 1899, extensive col- 
lections of plants on the Sierra Madres, in the 
State of Chihuahua, just east of the little Mor- 
mon town of Colonia Garcid, at altitudes vary- 
ing from 7,000 to about 8,500 feet above the sea 
level. About 40 numbers were collected in the 
‘hot country’ some distance down the Pacific 
slope of the range, and a few on the plains east 
of the mountains. An attempt was made to 
collect thirty sets, but the material will not run 
evenly through that many. 452 numbers in all 
were taken. The material is well dried and 
altogether very fair, and is supplied with printed 
labels. Something over 250 numbers have been 
jdentified at the present time, of which Professor 
E. L. Greene has named the Composite, Mimuli 
and Loti; Dr. J. N. Rose, the Umbellifere and 
Commelinacee ; Dr. B. L. Robinson, the Craci- 
fere and Caryophyllacex ; Mr. E. P. Bicknell, 
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the Jridacex ; Dr. P. A. Rydberg, the Potentil- 
le and other Rosacee and some Leguminose ; 
Dr. C. F. Millspaugh, the Euphorbiacex ; Mr. R. 
A. Rolfe, the Orchidacex, Of this number Pro- 
fessor Greene has named 8 new species, Dr. 
Robinson 4, Dr. Rose 3, Mr. Bicknell 2, and 
Dr. Rydberg has indicated two new species of 
Potentilla, which he has not had time as yet to 
describe. 


THE second season of the Beaufort Labora- 
tory of the U. S. Fish Commission came to an 
end on September 15th. The occupants of tables 
were from Johns Hopkins University, Columbia 
University, University of North Carolina and 
Trinity College (N. C.). The economic work, 
carried on by special assistants in the service 
of the Commission, embraced a study of the 
neighboring natural and artificial oyster beds, 
breeding times and food of certain food-fishes, 
life histories of fish (blennies), life history of a 
lepadide barnacle (Dichelaspis) which has been 
found to be a common parasite in the gill 
chambers of the edible crabs, Callinectes and 
Menippe. The more purely scientific investi- 
gations covered a wide field, embracing such 
diverse subjects as the systematic zoology and 
ecology of actinians, echinoderms, and sponges ; 
embryology of ophiurans; larval development 
of actinians; regeneration phenomena in 
ophiurans, and in Renilla; embryology of 
gephyrean worms (Thalassema); cell lineage 
of Axiothea ; experimental work on the cleavy- 
age of the oyster egg; cytological phenomena 
in the ‘chemically fertilized’ eggs of Toxop- 
neustes. 


THE experiment made by English scientific 
men on mosquitoes and malaria to which we 
have called attention appears to have been suc- 
cessful. Drs. Sambon and Low and their asso- 
ciates, who have been living in a mosquito-proof 
hut in the Roman campagna drinking the water, 
exposed to the night air and taking no quinine, 
have so far been entirely free from malaria. 
On the other hand Dr. Manson’s son, P. Thur- 
burn Manson, who was bitten every second day 
by infected mosquitoes, fed in Rome on those 
suffering from malarial fever, suffered an attack 
of fever and tertian parasites were found in his 
blood. 
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THE Pacific Commerical Museum, modeled 
after the similar institution at Philadelphia, has 
completed its organization by electing Irving 
M. Scott, president, Eugene Goodwin, secre- 
tary, and Isaac Upham, treasurer. It is amply 
provided with funds and will soon begin the 
collection of the products of the Pacific 
Coast, which are to form a permanent exposi- 
tion in San Francisco. 


THE United States Civil Service Commission 
invites attention to the announcement which 
was made on September 12, 1900, of an ex- 
amination to be held on October 23-24, 1900, 
for the position of assistant in the Nautical 
Almanac Office, and desires to state that as 
the result of this examination it is expected 
that certification will also be made to the posi- 
tion of computer in the United States Naval 
Observatory at a salary of $1,200 per annum, 
and for similar vacancies as they shall occur ; 
certification being made, however, of those 
eligibles who have furnished evidence to the 
Commission that they have had experience in 
the use of astronomical instruments. 


A courRsE of lectures on science and travel is 
now being. given in the Field Columbian Mu- 
seum, Chicago, at three o’clock on Saturday 
afternoon as follows: 


Oct. 6—‘ How Plants Live,’ by Professor Charles 
R. Barnes, University of Chicago. 

Oct. 13—‘ Do Invertebrates have Consciousness? 
by Dr. H. V. Neal, Knox College, Galesburg, II. 

Oct. 20—‘ Wyandotte and Marengo Caves,’ by Pro- 
fessor O. C. Farrington, Curator, Department of Geol- 
ogy, Field Columbian Museum. 

Oct. 27—‘ The Life and Death of a Tree,’ by Dr. 
Thomas H. MacBride, State University of Iowa. 

Nov. 3—‘ Porto Rico and its People,’ by Dr. Barton 
Warren Evermann, Ichthyologist of the United States 
Fish Commission. 

Nov. 10—‘ Mining in the Ozarks,’ by Professor 
Henry W. Nichols, Assistant Curator, Department of 
Geology, Field Columbian Musuem. 

Nov. 17—‘ Variation of Organisms,’ by Dr. C. B. 
Davenport, University of Chicago. 

Nov. 24—‘ Picturesque Mexico,’ by Mr. P. V. 
Collins, Minneapolis, Minn. 


WE learn from medical exchanges that Dr. 
Frances Dickinson, president of the Illinois Edu- 
cational League, is making an effort to secure 
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from the State Legislature an appropriation of 
$50,000 to be used in establishing in Chicago 
and in other cities State laboratories for the 
teaching of the sciences of physics, chemis- 
try, bacteriology, biology and microscopy, and 
for extension courses throughout the State in 
sanitary and agricultural sciences. It is in- 
tended that the laboratories shall be open in 
the evenings to enable bread-winners to pro- 
cure a higher education than they are able to 


get now. 


Ir is reported that, upon the recommendation 
of the Department of War the Department of 
Agriculture is preparing an order setting apart 
as forest reserves the island of Rombolin, north 
of the island of Panay; also the island of 
Pauitaui, which is one of the extreme group of 
the Jolo Islands. Officers of the army who 
have been looking over the islands have found 
that these are perhaps the richest islands in the 
world for rubber trees, and it is the intention 
of the Washington authorities to have the trees 
preserved and cared for, especially as some 
fears lately have been expressed that the rubber 
supply may become exhausted. 


Tue International Railway Congress, held 
this year at Paris, will meet in 1901, at Wash- 
ington, D.C. At the Paris meeting M. Bandin, 
French Minister of Public Works, paid a high 
tribute to the advanced state of railway con- 
struction and management in the United States, 
saying that all the later improvements adopted 
in Europe came from America. European 
countries, he said, ought to realize that in rail- 
way improvements they are behind the United 
States and should take constant lessons from its 
methods. 


Ir is somewhat remarkable that while there 
are about 18,000 miles of electric trolley lines 
in the United States there are only about 300 
miles in Great Britain and Ireland. It might 
be supposed that the more dense population of 
the British Isles would especially support such 
lines. Recent financial conditions indicate that 
if an extension of the trolley lines in Great 
Britain is not soon undertaken by citizens of 
that country the field will be occupied by 
American engineers and capitalists. 


A NEW transatlantic liner of unequalled di- 
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mensions is to be built by Kewland & Wolff, of 
Belfast, Ireland, for the Hamburg-American 
line. According to the press dispatches the 
new ship will be 750 feet long and 76 feet beam 
and will have accommodations for 2,000 pas- 
sengers and 12,000 tons of cargo. The speed 
will be 18 knots, 4nd the most improved con- 
struction will be used throughout. The main 
dimensions of the Oceanic, at present the largest 
vessel, are: length 704 feet and beam 68 feet 
44 inches. The new Hamburg-American ship 
is to be completed in 1903. 

THE International Congress of Applied 
Chemistry was held in Paris during the last 
week of July, under the presidency of M. 
Moissan. There were as we have already 
stated ten sections: analytical chemistry, chem- 
ical industry of inorganic products, metallurgy, 
mines and explosives, chemical industry of or. 
ganic products, the sugar industry, chemical 
industry of fermentation, agricultural chem- 
istry, hygiene, food analysis, medical and 
pharmaceutical chemistry, photography and 
electrochemisty. Nature reports that more 
than two hundred papers were read and dis- 
cussed, and numerous resolutions were passed, 
of which the following were the most important. 
In view of the great inconvenience caused com- 
mercially by uncertainty in the atomic weights 
used by analytical chemists, the congress, hop- 
ing that the adoption of the atomic weight of 
oxygen as a base (O=16) would lead to a 
greater certainty and to a simplification in the 
calculation of atomic weights, agreed to work 
in unison with the International Commission 
on atomic weights. It further suggested the 
necessity for an International Commission for 
fixing methods and ceeflicients of analysis in 
commercial work. Committees were also ap- 
pointed to deal with questions of indicators in 
volumetric work, analysis of manures, potash 
estimation, and the use of sulphurous acid in 
wine. Inthe second section the chief questions 
dealt with were the determination of high tem- 
peratures, construction of glass and porcelain 
furnaces, the manufacture of sulphuric acid, 
and of barium and hydrogen peroxides. In the 
section of metallurgy, mines and explosives, 
papers were read dealing with the sampling of 
minerals, the constitution of iron and steel, the 
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use of the microscope in the study of metals, 
utilization of waste heat, and the estimation of 
sulphur, manganese and phosphorus in metals. 
In the section dealing with the industry of or- 
ganic substances the most important discussion 
was on the use of alcohol for other than drink- 
ing purposes, and a series of resolutions was 
passed stating that in the opinion of the con- 
gress no duty should be charged upon alcohol 
used in the preparation of pharmaceutical and 
chemical products. In the case of alcohol in- 
tended for use as fuel, the substances added 
should be of a character appropriate to its use, 
not too costly, and not containing any non- 
volatile substance. Any attempt to recover 
pure alcohol from methylated spirit should be 
liable to severe penalties, and all makers of 
stills should be compelled to give particulars to 
the excise authorities of stills sold or repaired. 
In the other sections discussions were held on 
the relation of the sugar industry to the State, 
the methods of analysis of wines and spirits, 
the carbide industry, manufacture of percar- 
bonates, and numerous other papers of in- 
terest. 


UNIVERSITY AND EDUCATIONAL NEWS. 


THE new observatory of Wellesley College, 
the gift of a member of the Board of Trustees, 
was formally opened October 8th. Addresses 
were announced by Professors E. C. Pickering 
and David P. Todd. 


Union College has received $10,000 from 
members of the Mather family of Jefferson 
county for the establishment of a department 
of agriculture. 


Francis T. WHITE, of New York City, has 
given $25,000 to Earlham College, a Friends’ 
institution in Indiana, to be added to the like 
amount given by him a year ago, the whole 
to be known as the Francis T. White endow- 
ment fund. 


THE Faculty of Jefferson Medical College, 
Philadelphia, have recommended the establish- 
ment of a J. M. Da Costa Memorial Laboratory 
of Clinical Medicine in memory of the late Dr. 
Da Costa who was a graduate of the institution 
and left to it his collections. 
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THE new School of Commerce, Accounts and 
Finance of the New York University was for. 
mally opened on October 2d, by Chancellor 
McCracken. Professor C. W. Haskins is the 
dean of the new school which started with an 
enrollment of about fifty students. 


THE Cornell Medical School now occupies its 
new building on First Avenue between Twenty. 
seventh and Twenty-eighth streets, New York 
City. 

THE University of Illinois has in course of 
construction a new agricultural building which 
will probably be the most extensive building in 
the United States devoted to agricultural edu- 
cation. $150,000 have been devoted to its con- 
struction. 


PRESIDENT CHARLES KENDALL ADAMS, of the 
University of Wisconsin, has been give leave of 
absence owing to ill-health and will spend a 
year or more abroad. Dr. E. A. Birge, pro- 
fessor of zoology, and dean of the College of 
Letters and Science has been made acting presi- 
dent. 


Dr. GEORGE H. ASHLEY, formerly assistant 
State Geologist of Indiana, has accepted the 
professorship of natural history at the College 
of Charleston in South Carolina. This is the 
position once held by Alexander Agassiz. 


Dr. T. Brrp Moyer, Ph.D. (Univ. of Pa.), 
instructor in chemistry in the University of 
Pennsylvania, has been recently elected to the 
professorship of chemistry in the Pennsylvania 
College of Dental Surgery. 


ARTHUR L. CLARK has been appointed pro- 
fessor of physics in Bates College, succeeding 
Professor M. C. Leonard who is now teaching 
in Japan. 


THE following assistants have been appointed 
in Columbia University : Alfred Tringle, Ph.D., 
analytical chemistry; Frank E. Pendleton, 
Ph.D., mechanical engineering ; Llewellyn Le 
Count, civil engineering; Chas. H. Hitchcock, 
mining; Wm. G. Clark, metallurgy. 


At Johns Hopkins University, D. N. Shoe- 
maker has been appointed assistant in zoology 
and Dr. Gordon Wilson fellow in pathology. 


